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Columbia 



mean maximum 



listening 
Pleasure 



— thanks to the finest in modern sound 
recording methods and equipment 

Music lovers everywlierc knoiv tliat Columbia LP records mean 
more listening pleasure — not in playing time alone, but in 
superb quality of reproduction. Yet few listeners outside the 
professional circle realize the degree of perfection wliicli this 
record quality requires in every step of manufacture and proc- 
essing. Take the original sound recordings and the processing 
masters, for example. Frequency response, signal-to-noise ratio, 
distortion and surface noise must measure up to standards 
which would have seemed entirely impractical a few years ago. 
But Columbia has found tliat Audiotape and And iodises are 
an ideal combination for meeting all of these exacting re- 
quirements — Audiotape for recording the original sound and 
Audiodiscs for the masters from which stampers are made. In 
fact this same record- ma king combination is now being used 
with outstanding success by America's leading producers of 
fine phonograph records and broadcast transcriptions. 

You can get this same sound perfection in your recording 
work, too — with Audiodiscs and Audiotape. Their superior 
quality is the result of more than 12 years of specialized experi- 
ence by the only company in America devoted solely to the 
manufacture of fine sound recording media, both tape and discs. 

^Tfis fjccfujiue tradt^jnark aj Coiumdia Long Playing Records — symbol of Itlgfiest /jttolily. 
^itdt-itafki "Columbia,*' "Mosterwotkt^'* 0£)' ® Rtg. U.S. i^at, OS. Afs^cflJ Vf^jijifcJflj- 



AUDIO DEVICES, Inc. 

444 MADISON AVE., NEW IfORK 12. N. t 
Export Dept.: 13 Egit 40lhi it.. New Voik 16, N. Y, Cablet "ADtAB" 



. . . including 

cuidiofqpg* 

for the original sound 




and oudiodiscs'^ 

for the master recording 
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COVER 

A recording session in Studio A of Audio- Video Recording- Company, Inc. 
A complete remodeling of the quarters previously occupied by radio 
station WQXR lias made this plant one of the recording show- 
places of New York, with facilities for tape and disc 
recording, mastering, editing, and most other 
allied service.^. Photo hy Jack .Sliarin. 
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Vou may own the fines! pjckup; ampJi/^er crnd 
ip&ttket \hof money can buy , , » yet yov*U gef 
poor reprodticfion if your JURNTABi£ hat ^x- 
ce&^Jve .wow, hum or rumblet 

REK-0-KUT 

...offers a complete range of 12" Turntable models 
to match your present high'tideilty equiprnenl and 
your own pocketbook, Kot every sound system re- 
quires t}ie most eKpensive turntable . . . your turn- 
table must be cboseri to complement your other com- 
ponents. Each REK-O-KUT Turntable carries an engi- 
neering specification which enables your Sound Dealer 
to select the appropriate unit. Ttie quality and viOTk- 
luanship of every REK-O-KUT Turntable, from our 
most ecunomlcally-pricad model, to our highest priced 
professional mactiine is identical ,,, price differential 
is dependent solely upon the type of materials used. 



MODEL LP-743 

3-Spe6tl 12" Turntnble 

Induction type motor, 
designed for smooth, 
vlbratlon-free operation. 
Instantaneous speed 
changes without stopping 
turntable or removing 
disc $54.95 N«t 

MODEL CVS- 12 

All-Speed Continuously- 
Variable Turntable 

Plays all records, 6" to 16" 
and broadcast transcrip- 
tions, not only at the three 
normat speeds, BUT AT 
ANY SPEED from 25 to 100 
RPM. You play your records 
at the EXACT SPEED at 
wtiich tliey were recorded, 
or at any variation of spe^d 
or pitcti which gives you 
maximum pleasure, A 
"must" for serious music lovers, pro musicians, 
schools, dance studios, etc. $84,95 Net 

MODELS M2H & T-43H 

2-Speeil 12" Turntables 

The only 12" dual-speed turn- 
tables that meat the standards 
for speed regulation and WOW 
content specified by the Na> 
tlonal Association of Broad- 
casters. 

Recommended for use Virlth ULTRA HIGH FIDELITY 
Amplifiers and Speaker Systems. 





MODELS 


MOTOR 


SPEED 


PRICE 


T-12 H- 


HyMerflili 
Synch r«iu>irt 


7»-3i<A 


$119,95 


T-« H- 


Hysteretlt 
Syncltronnut 


45-33^ 


$119-95 


T-li 


* POI« 

Induction 


7B.33^ 


te4,9S 


T-4a 


4 Pott 
tntfuetlan 




»t,9S 



* Delivery Uinftsd to very silort sup;tl>' qf IIjsterKEs motors. 

See , . , hear , . , compare REK-O-KUT Turntables 
Phonographs and Professional Disc Recorders at 
leading Music Stores, Audio-Visual Dealers and Radio 
Parts Jobbers ... or write for latest, free Catalogue. 



www, a rnericanfadiohistorv . co r 



REK-O-KUT CO. 

38-01 Queens Blvd-,Long Island City, Y. 

fHPflfir DIVJSrON; ■iiS DrajdrtJ^, ntv VorH CiTir. V- 5. i. 
LtMiOft' ATliS RfiCLQ COilF.. l"D . S» Kin^ i*. W.. Tn^anta Iff, pnlans 



TRIAD 

General Purpose 

POWER 

Transformers 



Tested... to meet 
your requirements 
and excel i n 
^ performance... 




IriAD general purpose Power Trans- 
formers are specially designed, not only 
for replacement, but for use in, elec- 
tronic equipment for industry, for PA 
amplifiers, and for amateur gear. 

All types are "Climatite" treated, both 
coil and core, for protection against 
moisture and for elimination of lamina- 
tion chatter. Laminations are painted to 
prevent rust. Although small in size, the 
high quality materials used in these 
transformers keep losses to a minimum. 
Only copper coils for static shields, 
grounded to case and core, are used. 
Leads are UL approved for high tem- 
perature operation. Final tests include 
checking for correct operation and 
stressing in all ways beyond maximum 
operating potential. Geautifully finished 
in gray enamel with all specifications 
on decal on the case. 

Remember! Only Triad Transformers 
are "Climatite" treated 

Available from stock at leading jobbers 



Write for Catalog 
TR-51 





TRANSrORMER MFG CD 



2ZS4 Sepulvetta Blvd. 
Los Angelas 64, Calif. 




Fig. 1 

CONSTANT Martin is a Frencliinaii whose 
devtlopmeiits in electronic musical in- 
striunejits have earned htm widespread 
recognition in Europe. He is ;iot well Itnown 
ill tlie United States, probably because none 
Oi bis instruments liave been marketed or, 
to tile writer's knowledge, even demoji- 
st rated in this country. One of the Constant 
Martin organs appears in Fig. l.--a two- 
Mianual instrument witb several separate 
oscillatoi-s pel- note. These organs are indi- 
\'idually voiced by adjusting stop filter com- 



* ?5.i West S4ib Si., Netv York 24, N. Y. 



RICHARD H. DORF^ 



ponents at the time of installation to suit 
tbem to tile audit 01- iuni and bave tlie chorus 
effect so desirable in a good orgao and to 
difficult to attain in an electronic one. 

The latest U. S- Martin patent, No. 
2,36.3,477, covers a simple nionopbonic (one- 
notc-at-a-timc) instrument. It has the 
virtues of simplicity and cheapness and 
entirely aside from any commercial value 
the circuit should provide a quick and easy 
way for those interested to build a iisefiil 
little .solo instrument. 

The circuit of tlie tone-generator section 
is shown in Uin. 2. It has only diree tubes 
and could easily be condensed to two (or 
one and a half) by tisiiig a 6SN7 for V: 
and V,. 

The oscillator is tlie simplest kind of 
two-tube unit. The output of V , is coupled 
to the grid of Vt, the plate of which is 
coupled back to the grid of Vi. The only 
capacitor coucenied is Ci, Ct, or Cj, the 
coupling capacitor between the piate of V, 
and the grid of Vi. In conjunction with tlie 
resistance between the grid of Vt ant! 
ground, it forms an R-C time-coastant 
circuit which drtcrmines the frequency of 
oscillation. For a given value ai this re- 
sistance, Ci, Ct, or Cs may be selected to 
jiroduce ditTeiing pitch ranges. 

The resistatice in the grid circuit of Vt is 
divided into several parts and key switches 
select the amount of the resistance to be 
grounded and made part of the time-con- 
stant circuit, thus selecting pitches. Re- 
sistors R, should be selected by experiment 
to gi\'e consecutive notes of the cfiromatic 
scale with a suitable value for Ci. Tlieti, 

{Coniitived on page 4] 



Fig. 2 
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ONLY MANUFACTURER OF RECORDING MEDIA 
20 YEARS' EXPERIENCE IN SOUND RECORDING 



REEVES 

SOUNDCRAFT 

ANNOUNCES »|W PRODUCTS . 

NEW DEVELOPMENTS. 

NEW ERA IN MAGNETIC SOUND 

NEWlMPROVED SOUNDCRAFT TAPE 

Only Souncraft SPN magnetic recording 
tape with improved formulatian has these 
new exclusive features. Available in 
all standard sizes. 

UNIFORM COATING THICKNESS lo produce 
the ultimate iia sound fidelity. 
PHE-COATEO BASE. BUFFED, SURFACE 
LUBRICATED to assure smooth, curl- 
free operation, itniroriii output level and 
high frequency response, plus years of 
extra service. 



NEW 



SOUNDCRAFT 5 DRAWER CHEST 



PERMANENT FILING CABINETS - with five 
drawers, constructed of durable, lined 
boxhoard, containing 625 or 12 SO ft. sizes, 
at no extra cost. Only Snundcraft can 
make this offer. 

BUILD A BEHER TAPE LIBRARY, Recordings 
of fine artists, sound effects, memorable 
events ean now be conveniently filed with 
the aid of this new cabinet. 



NEW 



SOUNDCRAFT DISCS 

Only Reeves SOUNDCRAFT 
Recording Discs offer the latest 
developments to reduce surface noise to 
the point of inaudibility and produce the 
last word in fidelity. 
INGREDIENTS OF PEfiFECTIOK Heavy 
aluminum bases free of imper- 
fections, with flawless mirror- 
like finish, guaranteed flatness, 
fine-grain lacquer which has 
been subjected to micro- 
filtration and blended with 
chemically pure solvents. 

FACTORY WITH MAN-MADE WEATHER 
Unlike most discs, Soundcraft 
Discs arc manufactured in a 
weather-controlled factory, 
under dust-free conditions. 
Temperature and relative 
humidity are completely regnlated. 
Soundcraft Discs, because of 
these controlled conditions, 
are delivered the year 'round. 
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nil! FREQUENCY 
OUTPUT TRANSFORMERS 




No. BO-6. For use in high fidelity 
amplifiers. Couples push-puH 6L6's 
(7500 ohms, C-T) to 6/8 or 16/20- 
ohm voice coil. Center- tapped ter- 
tiary winding provides 15 ' v inverse 
feed-back to reduce harmonic dis- 
tortion to a minimam. In drawn 
steel case, i^At," x 3% " x 3 ' M g "> with 
mounting studs and convenient pin- 
type terminals. 



No. BO-7. For matching 600 or 150- 
ohm line to a 6/8 or 16/20-ohm voice 
coil. Frequency response within plus 
or minus Idb. at full rated output - 
maximum power level, 30 watts. 
Mounted in com pound -filled drawn 
steel case, ^Vie" x Syg" x SiVle". 
Mounting studs and pin-type ter- 
minals same as No. BO-6 illustrated 
above. 



There's a CHICAGO Output Transformer for Every Full Frequency Use 



Cal. No. Appticalion 


Impedance 


Max. Powe: 


BO.) 


Single Pfate to Line. 


Pfi.-IS.ODO ohms at 0 to 10 rua d-c 
*Sec,-6t)0/15t) ohms CT 


-F20 dbm. . 




P.P. Plates lo Line . . 


*Pii.-!0,ODO ohms CT 
*Sec.-600/150 ohms CT 


..+30!lhm,. 


BO.J 


P.P. Plates to Line. . 


.Ph.— S.OOD ohms CT 

+Sec.— 600/150 ohms CT 


+40 dbm. . 


tSO 4 


P.P. Piates to Line, . 


. Pri. -7,500 ohms CT 

* Sec. -600/ 150 ohms CT 


..+43 dbm.. 


BO-5 


P.P. Plates lo Line 


. .Pri. -10.000 otims CT 

*Sec. -600/150 ohms CT; 16/8/4 ohms. +37 (Jt)m.. 



^Tertiary winding provides \^% inverse feedback, *Sp!it and balanced windingSn 



HIGH Q 
CHOKES 

for Dynamic 
Noise Suppression Circuits 

Two precision-built chokes 
with inductance values of .8 
and 2.4 heiirys respectively — 
accurate to witlim + 5 % wit^h 
up to 15 ma d-c. Units have a 
rninimura Q of 20. Remarkably 
compact. I'ly/' X ^l': J' x IV,;,". 
No. Inductanco 

NSM .B h 

NSt-a a,4 h 




Famous "Sealed in Steel" 
New Equipment Line 

The units described above 
are typical of CT's New 
Equipment Line featuring 
transformer engineering 
that's ahead of the trends 
in circuit design. Get the 
full facts on the complete 
line now. Check tlie fea- 
tures, and you'll see why CT is called the 
"Engineer's Transformer." Check the 
prices: see how little more these advanced 
units cost over ordinary transformers. 

Write for Complete "Wew Equipment" Catafag Today 




CHICAGO TRANSFORMER 

DIVISION OF ESSEX WIRE CORPOSAIiON 



3501 ADDISON STREET • CHICAGO IS, ILLINOIS 



since time-constant is equal to R x C, 
c hang! tiff to Ci or Cx will simply shift the 
entire chromatic scale to another range 
without varying the lialf-tone intervals be- 
tween keyed notes. One basis ior selecting- 
Ci and Cj would be to produce tones one 
and two octa\'cs bclo\\' or above tliat of Ci. 
Anotiicr idea (tiof nientioned in the patent) 
tnight he to provide twelve caivacitors on 
the switch so that the instnimeiit wouid be 
an automatic trtinsposer which cotild be set 
to play a solo in any Itey wliile the player 
may use his keylioard as though tliC com- 
])osition were written iii C, the simplest atid 
most familiar key. 

T!ie plate-supi)ly voltages foe the oscilla- 
tor will affect the pitch. Voltage for Vi is 
taken directly from the supply through load 
resj.stor Ri, but that for Ki is taken from a 
voltage-divider network Ri~Rs-Ri. To coirt- 
pensate for tube agiiitf and for replacement 
tubes witli sh'ghtly different characteristics 
Ri in variable and is used for retiming. The 
first section of the V: grid resistance. 
is also made variable so tliat inter-note 
intervals can be touched up, Thisjs possible 
iiecause it is percentage change in gritl re- 
sistance that determines the intervals and a 
chatigc in a portion of tlie resistance will 
affect all the percentages. 

To make it possible to have only one 
capacitor in the frequency determining 
circuits the grid of Vt and the plate of 
are diirect-couplcd. This puts the grid Fj at 
a positive potential etiual to that of t!ie 
plate of Vj. To bring the Vi grid-catlioc!e 
potetititil to the desired point the cathode is 
placed across a voltage divider R~Rs be- 
tween B-plus and ground. The output wave- 
form of the oscillator, not racntioncf! in the 
patent, is probably rougiily sawtooth. It. 
should be possible to control the waveshape 
to a Uirge e.Ktent by choosing suitable values 
for R, and R,. 

To get rid of clicks and thumps when the 
instrument is keyed, a simple and effective 
time-delay circuit is used in the first ampli- 
fier stage Vi. A voltage divider R^Ru 
across the B-supply places the cathode at Ti 
positive enough \'alue to cut off plate- 
current flow. The cathode is connected 
tbrougli Ri:, Rn, and Ru to a second free 
contact on each key switch so that when 
the key is pressed the switch first grounds 
a pitch-determining resistor and then 
grounds the cathode tlnough its resistors. 
Capacitors Ct and Cs make the network a 
tw-o-seclion time-constant filter, so that 
there is a gradual rather tlian sudden build- 
up of plate current when a key switdi 
grounds the cathode through the resistors. 
Obviously, to obtain tnuch of a delay the 
resistors must be fairly large, which means 
that R» must also be large so that the series 
\'alue of Rii-Ra-R,! will he enough of a 
shunt to louder the bias appreciably. A 
switch across Ris permits the total resist- 
ance of the delay network to be reduced for 
faster attack when desired. 

An additional diagram iu the patent 
siiows a complex filter through which the 
tone may be passed after amplification to 
obtain a variety of colors. .'\ny other suit- 
able filters, such as those u.sed in the Bald- 
win Organ, Mitishall-Estey Organ, Organo, 
Solovox, and similar instruments, could be 
used. A third diagram sliows a vibrato 
oscillator, but here again any airangement 
for varying oscillator plate-supply voltage 
at about 6 cps v,-f!l work welL 

A copy of tin's or any other patent may 
he secured from the Commissioner of 
Patents, Washingtot.i 25, D. C, for 25^. 



AUDIO ENGINEERING 



FEBRUARY, 195Z 





MAGNETRON 

PERMANENT MAGNETS 
AND ASSEMBLIES 





"«■» bases i„°'"'«>ni- 



Ifc '^tBRUARy, J952 T-^~~- — 



, MA6M»eO«p» 

So 




..from YHE YUKON... TO THE WORLD!* 



Magnecorder tape recorders penetrated the frozen 
northland on Exercise SweefbHar (joint operation of 
U.S. and Canadian air and land forces). Operating 
perfectly at 30° below zero, Mognecord recorders 
and amplifiers- supplied the world with dromatic 
delayed programs from Alaska and the Yukon. 
Stateside radio men also know the dependable per- 
formance of Mognecorders. One of the hundreds of 
stations relying on Mognecorders is KELA, Centralia- 
Chehctlis, Washington, where delayed programs and 
"on locations" are handled with ease and confidence. 
Precision and fidelity make Mognecorders the first 
choice of rodio engineers everywhere. 




MORE FEATURES 

PT7 ottomjnodoles 10'/:" feeli 
or\d L>fftrs 3 heodj. t^o^ilive tim- 
ing ond puihbyTtofl cpnlrcL PT7 
showfl in c&nseie i% ovoii^blc fo/ 
ITcrlobie or ror)( mavtit. 



GREATER fL£X1BIL[TY 

In taz'f. OJ" coniolt!. or tn ils retiWy 
□ voiJabte with 3 ^peedi " . 



HIGHER FIDELITY 

Ljf&Ephe lone qupjily, \tt--v d'lUCiil iiii 
modcfale price, PT63 ^hcwn 




iniivflr offer J 3 hendi [{> effls 
and p!qy bock \o irionrtcjr f 
tope wJifie recording , 



fecord 





, INC. 



360 North MIchigon Avenue 
Chicogo 1, INinoif^ Dept. A-2 
SentJ me latest tatafog of Magnecord equipment. 

Name _ 

Address, „ 

'Cf ' ¥ , , jTo rt e State...;. „ ,*,w,v,^ 




LETTERS 



Likes Stereos 

Sir: 

I was mucli iiitcrtisted in tlie two stereo 
pairs on pages 20 and 21 of the January is- 
sut of .E. 1 had little trouble in getting the 
dt;sirtd results. It seems to me that such 
pictures could be used to good advantage 
ii: a tcclmical magazine. 

R. E. Kemey, 
Aiburnett, Iowa 



Aid to Aunt Minnie 

Sir; 

1 rail into the problem of shnplified 
swisciiing the last time {mosi recent iime^ 
Ed.) ] rebuilt t!ie sound reproduction ap- 
paratus in our homt. The spouse had just 
learned to switch from phono to radio 
when I installed TV on the next switch 
position, thercl);;' confusing her all over 
again. 1 have solved tile probleni on paper, 
and hope to soon rebuild again, {See what 
we mean? Ed.) incorporating the switch- 
ing system dest^ribed below ; 

Eacli program source lias its own power 
switch, and it.-; power plug and output plug 
are inserted into corresponding receptacles 
in a junction box having six power recep- 
tacles and six audio receptacles. In series 
with each power receptacle is a low- im- 
pedance a.e. relay with two pairs of con- 
tacts — one pair to energize the amplifier 
aiid another to connect the audio output of 
tiie source to the ain[)lifier input. Tone coii- 
trols are normal to all inputs, being in the 
input circuit of the amplifier. 

As tar as I know, I shall liave to build 
the relays myst^lf, as I know of no suitable 
ones on the market. Also I plan to use a 
solenoid on each changer — I use three sep- 
arate ones — to engage the driving iiieGha- 
nisni when the motor is turned on. 

B. C Barbee, 
854 S. Fredonia, 
Nacogdoches. Texas 

Another Solution 

Sir: 

My method of solving Mr. Snively's 
problem is to control everything from one 
panel of the coutrol center, witli relays be- 
ing hotised in the lower part of the cabinet. 

Eacli unit is switched on and off by a 
small liJ,O0O-uhm DPST surpbs aircraft 
relay, using d.c, to prevent noise and to 
keep a.c. circuits out of the preampliiier. 
The rectifier is on the line all tlie time, but 
draws an infniitesimal current through the 
bleeder, I use a two-wafer switch, with 
one \^'aier switching the audio circuits and 
another energizing the relays, which feed 
a.c. pow-er to the amplifier through one pair 
of contacts on each relay, and to tlie in- 
dividual input source through the othcr. 

Thus the only operation required is to 
turn the seleetor switch from off to the de- 
sired program source. After the equip- 
ment warms up. tlie radio— for n-i stance — is 
tuned at the tutier whose dial is lit, and 
tlie gain is controlled at the master loud- 
ness control on the control center. 

This circuit has been in constant use for 
thr-ee year:= without any trouble, and if has 
proven to be very simple for nori-technicai 
people to Qperate. 

Fred Paget, 
356 5th Ave., 
Redwood City, Calif, 

( 'fti.'o soh/wus — you (>ays yer money and 
yon lakes yer choiec. Ed.) 
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C/^ HIGH-FIDELITY 



mU^l SPKIAU 




7W^ SenaaUMo^ *t/<;ducf B*<^«^^ HUDSON 



audio -pacific 

TRUE HIGH FIDELITy AMPLIFIERS 

Staftlrrig Performance at a price eitreryorte can afford! 
These ferrous amplifiers give a new concept Eo Uie phrase 
Hi-FidelHy. Thay have been rat^d "Superb" by SQund 
engineers who knowf 

Leading consumer resea^h prg^ni^atlorts have found 
thenfi' very conservatively rated) The frequency response is 
from la to Weil beyond 20,000 cycles within .1 Dh. 
Presence effec: is tfuly aslQundtng, reproduction is rich, 
brilliant and crisp. Noise, hum and h^rmcni^ disLortion 
have been reduced to the vanishing point, -35 Db be- 
low 20 watts. 

Harmonic distortion is only V3% at 19 6 watts (^0 watts 
peak), v^ilh JO Db feed back. Hum, and noise measure 
tess than \ milM-volt across a LO ohm load. 




MODEL 4 LH-^he basic amplifier of frtedium 
Eain (or use with tuners and as studio monitors, 
eic. Eifpressiy designed for tuners incorporatir>g 
bass and treble controls- and f}re-amplifier stage 
for dhcrio. Tuh^^ compliment, l-SJS^ L'&SN7, 
2-6L6G, 1-SU4. Size W k 8' H ^ *m m a a 
U' Net price >04«00 



MODEl 4— Same as above with with re- 
mote conlriil panel on which 
is located a master level con- 
trol, four position selector 
switch, and a low level listen- 
ing control designed to allow 
full round, rich 
tone at whisper 
leveiS' Tube 
Ccmplimertt 1- 
6J5. 1-6SN7< a- 
6L6G.l-5U4.3ke 
as above. 



1^ 




Net price 



> 68.00 



MODEL 3-Sarre as 4 LH but with an addl' 
tional for Ihe b^ss ancl Uebie boost 
controls whicli are incorporated. Size same 
as Model 4 'LH, eop An 

Net price - ^BStUU 



High Fidelity 
GROMMES AMPLIFIERS 




Model SDPG. 10 V/ott 
Amplffi&r with btril^tn 
pre-smp. Ranges "20.20,000 cds ± .5 db (zc k 
db 30-20.000 at 10 waits). Distortion; Harmonic 
1.5%, Intermodolation 2%, at 10 watts, Horn 
Gnd noise 80 db below output. 4 inputs. 

No. A1326 Net $48.75 

Madel U. Low Cost Music Amplifier. S watts, 
with 2% iiarmonic distortion. 40-15,000 cps, 
I!: 1 db. 3 inbuts. Preamp. Bass and treble 
conlrois. No. fl1325 Net S3 2. 34 



JENSEN G-610 
TRI-AXIAL SPKR 

Finest loudspeaker ever 
built! 15 " 3-way system 
achieves cJosest ap- 
prcacJi to actual "pres- 
ence." Reaches well 
above 13^000 cps. 3 
Individually driven ele- 
meiits with xover and 
control network, :J5watt5, 

VISIT OUR SOUND STUDlOb 



j|pt^^||4^ est 48th St., New York ?9, Y. 

oowNTowM. * 2T2 Fulton St., New York 7, N. Y. 
PHONE. Clrde 6-40^0 







TAPE RECORDER 



7he Donoertone meets 
all professional require- 
rnents» yet is priced Ex-- 
cepttonaliy LowJ Equali- 
zation conforms lo NAQ 
\ Recommended Bread- 
cast St a nda rd s . E Kte r ded 
I Frequency Response is 
50 to 15.000 cps = 2 
db at 15" per second 
speed. Tape Noise down 
to random EeveJ, Also 
has 7.5"' per sec. Speed. 
Pre-aligned heads (quick- 
ly interciiangeabie for 
dual or Single Tr^clf Recording. Total Harmc^nic Dis- 
tortion less than 2% at normal maTcimum Signal levei. 
Has 3 d/TiamicatEy balanced motorSi separate heads for 
recording, erase, and playbacHr Simultaneous monitonng 
from tape wiiile recording, instant choice of 7.5" or L5" 
per second speeds. Fast Forward, Rewind, and Reverse 
(2500 ft, per min.). All controls are interlocked lo 
prevent spillage o^ tearing of tape. Size of ba^ic 
fecorder: 22 i 14 x 5" mtg. deptM beJow panei. Use 
with any good C|ualtty amplifier. 

AVAILABLE AS BASIC UNIT WITH CARflYfNG CASE OR 

CONSOLE CABINET 
BAS^C RECOAPERi Drive mechanism, oower sup- 

ply, erass, record, and playback preampii^ierSn mounted 
on ba^? olste, ready far installation. ^^mm #kn 
With Dual Track Reacts. Ho. A1G147. Net ^ J*l3aOU 
Modef with Single Track Heads, Net $345X0 



WIOSON 



Comphfe system consisting o7 
the following famous makes 

Famous 

COLLINS 

HI-FI 

TUNER > ^ 

HigVi Fidelity fi,i |ls aeiM ^ 

All the teclinical sW]J and craftsmanship possible 
have been incorpor^led into Co jins Audio product^. 
As a result the^e units cJosely approach custom- 
built quality, which is a^kparent upon inspection 
and demanstratlon, COLLINS FM-ll FM TUNER. 
Surpasses the performance of any units in its price 
0 miniature tubes, pjos tuninc; eye and rec- 
tiiier. 19V4 y. 12 x IVa. 

BELL 
AMPLIFIER 

Ik^jf^lilS^^^ Model 2122 

SS^^^St"^^"^^ Suptrb performance and 
excellent quality at a popular price! 
Ides! for reproducing t^ie exterded rgirge of micro- 
groove records arrd fM broadcast! Has separate 
bass and treble tone conlro Frequency range 
db from 30 to 15,000 cp-s when controls are 
set for flat response. Hum level: - — 65 db below 
rated output of 10 watts witlr less ttian 3% dis- 
tortion. 4 inputs; Radio or ^vK!, Crystal Picliup, 
and 2 Ntagnetic Pickups, eac?i wHn built-in pre- 
amplrfter. Output irnpedances: to d otims, 0 
to 8 obms and 15 to 13 onms— matching most Nigh 
fidelity speaker systems. 

VM Tri-0- 

3-Speed 

RECORD 
CHANGER 

VM t,1odel aSO GE With rragnelic '^-^-^^ 
cartridge. Top quality Automatic 
3- Speed Record cnanEer. It plays All Rec- 
ords—All Speeds, All Sizes, All Types, and STOPS 
fltirOtJIMlCALLY after the last record is played, 
regardless of siie or type] It is entremely simple 
to operate, Having only ONE CONTROL KNOt) tor ail 
functions J Features Automatic Set -Down Selection 
for all size records, inclirdirrg 7^', and Automatic 
[Manual Control <No Adjustments required}, f^lays 
12-10", 10-12", or 12-7" records automatically — 
10^' at^d 12" discs may be intermixed if same 
speed. 

GENERAL ELECTRIC SPEAKER 

Mode! S-1201D 

GE high fidelity U" speaker 
that is reconrmertded by 
research Dr£;^nizgti[:in$ and 
music lovers, for superior 
perforn-.ance. Frequency re- 
sponse: 50-13,000 cps. 
MoEded cone. Non-warping 
alumrnum foil base voice 
coil permits power handling 
capacity of 25 watts. 8 
ohms impetfance. Superbfy 
esigned arid beautifully built to provide Irue 
X tended range re product ion r With dust cover. 



Matic 





Completfi Set of CaWes Sz.so exfra 
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EDITOR'S REPORT 



AUDIANA AGAIN 

IF oN£ WERE to pick up a fe\\ letters at random fvoiii 
those received in this office, one would gather that 
subscribers wanted (1) more technical articles, (2) 
more less-technical articles, (3) more record re\'iews, 
(4) less record reviews, (5) more articles ahout broad- 
cast and other professional equipment, (6) no articles 
about professional equipment, (7) more articles about 
hearing aids, (8) more articles about home equipment 
— in short, more articles about everything. 

Nobody but nobody, to borrow a phrase from a \vell 
iinovvn department store's advertisements, can please 
ever_vbody all the time. Maybe if we were able to make 
irtto a 500-page issue every month we could. How- 
ever, we are not complaining — we -ix'ouldn't have it any 
Other wa}', Our only course is to try to give our readers 
what they ask for — interspersed with \\-hat ^^'e think 
they ought to like. 

But one thing that has been more and more obvious 
the last year is the desire for some articles which can 
be understood by the lay reader — and to that end we are 
reactivating Audiana, beginning with this issue as 
noted below. Henceforth it will be farther back in the 
magazine, but for its reintroduction it is here, right up 
front where everyone will see it. Many readers \v\\] rc.~ 
inember Audiana from 1950, with a simplified discus- 
sion of the problems of soimd reproduction in reason- 
ably n on -technical language. Experimentally, the new 
Audiana will "translate" the more important of the 



tccimical articles into more understandable terms, and 
sooner or later all readers will big on the same plane and 
nobody will have to read Audiana any more. 

Of course, there was one reader who suggested that 
those to whom many of TFJs articles were not readily 
imder.standable might better follow his example^ — he 
studied up elsewhere so he could understand us. We 
can't agree with his viewpoint entirely- — many simply 
do not have the time to learn a new subject from the 
ground up, 

.'\nd so, while we are broadening our scope to include 
more of the interesting aspects of audio, we will still 
continue to carry the technical articles which have long 
been the backbone of those which have put JE in 
the compilations of important articles on audio every 
year since the first issue. After all, there are many 
readers who wouldn't be satisfied without something 
new to build every month. Frankly we can't see how 
they can keep up with the procession of how-to-build-it 
articles, but since we have the same inclinations our- 
self, we can certainly appreciate their viewpoint, 

SIMPLIFICATION 

This simplification is in the direction oi getting M 
each month. Beginning with the March issue, will 
be on newsstands in eight of the larger cities of the coun- 
try, and it will be simpler for readers to get it. M will 
still be available at your favorite jobber's, and perhaps 
regular buyers should leave the newsstand copies for 
new recruits to this interestitig field. 




Design of Compensated 
Volume Controls 

The ear does not hear all frequeudes 
witli the same sensation of loudness when 
they are reprofluced at the same sound in- 
tensity or pressure. Loudness is a term 
used to identify how loud a sound appears 
to our ears, in contrast to sound pressure 
which is an absolute measurement. For ex- 
ample, if we were to attend a concert, we 
would hear a certain ratio between tlie 
sound produced by a clarinet and that pro- 
duced hy a bass viol. Each has its char- 
acteristic loudness m the ensemble. But 
when this same music is reproduced in our 
Jiving rooms, it is rare that it is played at 
the same volume ; and when we reduce the 
volume, wc change tlie apparent character 
of the music. The ratio between the clari- 
net and the viol has changed, even tliough 
the reproducing system may be perfectly 
flat — Ibat is, widi a frequency character- 
istic which is identical with that of the 
original sound source. 

The actual result of the car's deficiency 
is primarily to decrease the apparent bass 
wJicn aitisic is reproduced at a volume level 
lower than llie original performance — a 
condition which has been noticed by any 
listener who has heard music reproduc- 
tion at a very low level. Considerable sci- 
entific effort has been e^tpanded to analyze 



this effect, with the result that it is possible 
to predict just how much bass boost must 
he added to make the reproduction sound 
like the original, even thougli it may be 
much lower in absuiute sound pressure. 

We are generally accustomed to listening 
to a radio or phonogiatih at a sound pres- 
sure of 70 to 7S db above tlic threshold of 
hearing, at tiiose times when we are actu- 
ally paying attention to tiie music, and in 
the average living room. .'\t a concert, we 
hear tlie music at a considerably higher 
level. In order to njake tlie low-le^'el music 
sound just like it does in the concert hall, 
w-e nnist therefore boost the low frequen- 
cies. This may be done by means of tlie 
bass-boost control, but it is more ,;onven- 
icntly done by so const; uc ting the volume 
control that it is done automatically. Thus 
when the volume control is ttirned well up, 
we liear the same volume as in the concert 
hall, awl with the same frecjueiicy response 
—that is, fiat. When volume is turned 
dovwt, the bass is boosted automatically, 
due to the construction of the control it- 
self. The author has discussed the tech- 
nicjil aspects of this control, describing 
various methods for effecting the compen- 
sation as correctly as possible, and in an 
economical manner. 

Loudspeaker Damping with 
Dynamic Negative Feedback 

When we tow a trailer boliind an auto- 
mobile, we normally use a solid connection 
between the two vehicles , and the trailer 
follows closely ibg siKcd and direction 



changes of the car. To obtain high (jitality 
sound reproduction, the cone of a loud- 
speaker should follow the vibrations of the 
microphone diaphragtri which picks up the 
original sound, hi other words, there should 
be a tight coupling Ibetween the two. 

However, such is not actually the case, 
and the speaker cone does not follow per- 
fectly because of some flexibility in the 
"couplitig," but acts somewhat like the 
trailer would if it were drawn by a lon^ 
spring instead of by a solid drawbar — it 
w-ould lag when the car started quickl.v, 
and it would crowd up against the car when 
the latter slowed down. The use of nega- 
tive feedliack in the amplifier tends to 
stiffen this spring, but .still does not make 
it a solid connection. It is as tiiough the 
solid drawbar were attached to one end of 
a lever mounted on the trailer while tiie 
other end was connected to tlie solid part 
oi the trailer by a spring. This spring rep- 
resents the resistance of the voice coil of 
the speaker, which can not be dispensed 
with. Now if we can connect another spring 
at this same point on the lever and extend 
it back to a point on tVie drawbar, the flex- 
ibihty of the coupling will be greatly re- 
duced. 

The circuit connection described by Mr. 
ChiJds does just about that, and a large 
part of the flexibility of coupling between 
the amplifier and the speaker cone is ab- 
sorbed by the addition of what the auUior 
terms "dynamic" negative feedback — the 
term dynamic denoting the ability to 
change in proportion to the amount the 
cone deviates from following the amplifier 
signal. 
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WHAT SPEECH INPUT FACILITIES WILL YOU NEED 

10 aem frOAi NOMf 




Vision into ihe future is a major re- 
quirerrtent in good audio engineering to 
determine what speecli input facilities 
wtil be as useful five or ten years from 
today as now. Certain Is tlie fact that 
whether video or radio, broadcasting of 
the future will require more and more 
studio focilities. 

We designed the SA'40 console with 
the future uppermost in our thinking. 

Ultramodern today is the GATES SA-40 
speech input console^ generously 
equipped to fullill the needs of video and 
radio stations for many years to come. 
It is known as the console with the extras 
— exira circuit and switching facilities, 
extro quoiity In construction and extra 
serviceability for maintenance. 

If you are planning a studio installa- 
tion today — think of tomorrow and then 
think of GATES. Write for your copy of 
the Gates SPEECH INPUT CATALOG and 
then study the functional block dtagrom 
therein and see for yourself why, if you 
are planning for the future as well as 
today, your needs can be best fulfilled 
by investing tn the GATES SA~40 console 
of tomorrow. 




GATES SA-40 CONSOLE 





The tilt-batk-t^iervtce featur« of the 5A-40 con iota 
provide I complete accessibility of oil components and 
termlncill connections. 




The SA-40 console is constructed in rugged tilt- 
bock cabinet or avaiiabie in matching desk (desk 
not tliusfrated). AH amplifiers are individual units, 
quickly removable without disrupting remaining 
circuits; mixer keys of standard PBX type for long 
life; panel of lifetime anodized aluminum; key 
knobs in varied colors for circuit identification; beau- 
tifully streamlined. Size: 48 inches wide, 21 inches 
deep, 14'/i inches high. 

FACIllTtES 

Nine mixing channels; five preamplifiers; com- 
plete cue, talkback and override facilities; cue type 
turntable attenuators; and terminals for external 
patch panel, only a few of the many SA-40 features. 
Space for two additional preamplifiers provided. 



TERMINAL FEATURE ASSURES FLEXIBILITY 

. Unusual flexibility of operation is provided htj 
bringing many of the circuits such as preamplifier 
outputs, mixirtg channel inputs and program and 
monitoring amplifier inputs to terminal strips. These 
are, in turn, bridged to other terminals and back 
into the normal circuit. This permits breaking any 
major circuit in the console for a patch panel 
extension. 



Front view of raelc mounted power supply for SA-40 
console. Heovy tost oluminum housing 19" wide, 
S^^" high, 11" deep, it designed to provide front 
ppnet servicing. 



PERFORMANCE DATA 

DISTORTION less than 1% (rotn 50 to 15,000 cycles overall from microphone 

J to progrom lino. 2% Irom microphone to monitoring amplifier 

output. 

NOISE From preamplifier input measured at minus 60 Dbm. to program 

^ tins measured at plus 8 Dbm. 65 Db. below output level. All 

olher circuit combinations equal or supgfior. 

RESFOMSE ^ Within I.S Db., 30-15.000 cycles. 



GATES RADIO COMPANY, Q U 1 N C Y, I L L I N O I S , U.S.A. 

MANUFACTURING ENGINEERS SINCE 1922 

2700 Polk Avenue, Houston, Tejio* • Warner Building, Washington, 0. C. • Internationaf Divisioo, 13 fc. 40lh St., New rork City 

Canadian Ma«oni Cotiwanjf, Montreal, Quebec 
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What's inside a 

^tadm=Me/cip station? 

Because microwaves travel in straight 
lines and the earth is round, there are 
123 stations on the transcontinental 
television route between Boston and 
Los Angeles. This view ot a typical 
unattended station shows the arrange- 
ment of the apparatus which amplifies 
the signal and sends it on. 



ON THE ROOF are the lens 
antennas, each with its horn 
tapering into a waveguide which 
leads down to equipment 

ON THE TOP FLOOR, where the 
signal is amplified, changed to 
a diHerent carrier- channel and 
sent back to another antenna on 
the roof. Here are testing and 
switching facilities. Normally 
unattended, the station is visited 
periodically for ffiaiiiteiiance. 

ON THE THIRD FLOOR are 

the plate voltage power supplies 
for several score electron tubes. 

ON THE SECOND FLOOR are 

filament power supplies. Storage 
batteries on both floors will 
operate the station In an emer- 
gency for several hours, but 

ON THE GROUND FLOOR is an 

engine-driven generator which 
stai-ts on anything more than a 
brief power f aUure. 

Anything that happens— even 
an opened door — is reported to 
the nearest attended station 
instantly. 



Coast -to -coast 0i^€iio-&te^,i^ shows 
again how scientists at Bell Telephone 
Laboratories help your telephone 
service to grow steadily in value to you 
and to the nation. 




BELL TELEPHONE LABORATORIES 

Improvine telephone service for America provides careers 
for creative men in scientific and technical fields. 




Loudspeaker Damping with Dynamic 

Negative Feedback 

ULRICJ. CHILDS* 

A further study of the effect of introducing some current feedback in an 
amplifier to counteract the varying impedance of the loudspeaker. The au- 
thor gives a practical circuit which is adaptable to any feedback amplifier. 



AUDIO EKGiNEEKiN'G lias gone a loiig^ 
way since tiic day when any a.mpli- 
Hev witli an extendct.1 trequcncy 
rang-e was considered to be "high fidel- 
ity," However, a isumber of misconcep- 
tions still remain. One of them is the 
question of iouci speaker damping — re- 
duction of overshoot and lag of the 
speaker cone caused by its inertia, 
especially at low frequencies when cone 
excursion is large and the period be- 
tween impulses is long enough to allow 
noticeable wave trains to exist. Becau.se 
only the initial pulse of tht wave train 
is caused by amplifier output signal, the 
remainder o.f the niovenicnts create 
signals that arc entirely sjiurious and 
are detectable as nmdtliiwss in the music. 

Negative feedback has been widely 
usiid in the last few years to lower the 
iiitertial impedance of the aniplifter so 
timt the signal generated by the loud- 
speaker as a motor during its overshoot 
is short-circuited by the amplifier, and 
the same dynamic braking- effect is ob- 
tained as though a nwtor armature were 
shorted with the field excited. However, 
as Warner Clements pointed out in the 
August, 1951, issue of /E, there is still 
a considerable resistance in series with 
the "fshort circuit" — the comparatively 
large internal ohmic resistance of the 
voice-coii winding itself. Thus ideal 
dynamic braking is quite impossible with 
negative feedback of the usisal type, 
since, even with a zero amplifier internal 
impedance, the average IG-ohm speaker 
voice coil still places about 10 ohms in 
the series circuit. 

There are two possible methods of 
aeliieving perfect or nearly perfect 
daijipitig in a loudspeaker. The first, ob- 
viously only a theoretical possibility, is 
to use a speaker whose voice-coil wire 
has no resistance. The second, sugge.'ited 
by Clements and explored in greater 
detail by the writer, is to add a new type 
of speaker-control network. The ampli- 
fier may be macle so sensitive to the 
movements of the speaker that wYitn the 
speaker tends to overshoot, the amplifier 
output is automatically reduced to cancel 
the overshoot; when the cone lags the 
signal the output is increased to make 
the speaker follow the e:^citatioii signal. 
This is done by controllisig the inverse 
feedback present in the system so that 
Vt is largely dependent on the beliavior 

* 1601 First Avenue, N etv York 23, -N. Y. 



of the speaker and varies from instant 
to instant. 

Although Clements chose to call this 
kind of feedback positive it is speaker- 
controlled negative feedback, and be- 
cause its value is dynamic rather than 
lixed, dynainic negalh'C feedback seems 
to the writer to be an appropriate term. 

Equivalent Circuit 

Figure 1 is the equivalent circuit of 
an amplifier with or without t^rdinary 
negative voltage feedback. If the nega- 



(OENERiLTOni 
Go 



*L A, 

iTORI 




AMPLIFIER 
TERMINALS 



SPEAKER 
VOtCE COIL 
TERMIWALB 



Fig, 1, Equivalent circuit of output-transformer 
secondary and loudspeaker in idealized system, 

tive feedback is high, the value of the 
amplifier internal impedance which 
appears in scries with the ampbfier as 
an ideal generator G„, is low, and the 
output voltage at the amplifier terminals 
does not vary greatly between load and 
no-load conditions. 

The ultimate in this type of design 
would be reached when A\, r; 0, hut this 
is impossil)le by ordinary means. How- 
ever, even with a zero internal aniplificr 
resistance, the internal resistance R.„i; of 
the voice coil remains and is a severely 
1 inn ting factor in the "sbort-circnit" 
current available for (Limping, 

The ideal solution as a basic idea is 
quite simple : the voltag'e generated by 
the speaker due to overshoot, for ex- 
ample, must be applied independently to 
the amplifier in such a way that it will 
appear at the amplifier output terminals 
in the correct phase and at the correct 
amplitude to restrain the cone from 
overshooting. Stated in another way, the 
output of the generator G„ itself must he 
controlled by the speaker within wide 
limits of phase and amplitude so that the 
circuit wilt cancel A\, and The 
speaker then looks back into an im- 
pedance of y.exo ohms and is perfectly 
damped. ^ 

Examination of this scheme indicates 
that under no condition can .speaker 



OUTPUT TRAMS. 
S^CONOAftV 



FEEOBiCK LEADS 




Fig, 2, Circuit which can be adapted to any 
feedback amplifier to provide improved damping. 

damping be perfect. Using a philosophy 
applicable to any closed-loop control 
system, no error correction can be had 
until an error exists, since the error 
is necessary to create the correction 
.signal. A more cogent limitation is 
oscillation, which must exist if damping 
is perfect. However, the metiiod can be 
used within linfitations to obtain im- 
provement in speaker performance 
which is obvious to the discriminatuig 
listener. 

Practical Circuit 

Figure 2 shows a basic circuit used 
to obtain dynamic negative feedback. It 
is similar to the Clements circuit, but 
the net feedback is not positive, R, and 
are a voltage divider across the 
secondary of the amplifier output trans- 
former. The feedback lead is connected 
to the junction of R, and with 
ground at right of the current feedback 
reskstor Rf. The voltage across R., due 
to the output signal is, of course, in the 
same pha.sc as that from the output 
transformer, while the voltage drop 
across Rf due to signal current is in 
opposing phase with respect to the junc- 
tion of R., and Rf. The net voltage ap- 
pearing across the feedback leads is 
therefore that of R,, minus the R; drop. 
Because the voltage across R^ is much 
greater, the net feedback voltage is it! 
the same phase as the amplifier output 
voltage. It is fed to an early stage at the 
correct point to make it negative feed- 
back. 

When the speaker overshoots it gen- 
erates a voltage 180 deg. out of phase 
with the signal \'oltage. This coiinter- 
e.m.f, causes a rever.se current to pass 
through Rf. reducing the existing signal 
drop across The result is an increase 
ill voltage acrq55:,tli'e feedback lissik, an 
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and rearranging to find tlie I'eitio 



Fig. 3. Equivalent circuit to show effect of com- 
plete cancellation of voice-coil resistance by 
means of feedback. 

increase in negative feedback to tlie 
amplifjer, and a drop in amplifier output 
voltage. 

Tlie negative feedback is dynamically 
controlled at each instant by the current 
through Rf in such a manner as to cause 
the anipiifier output to counteract the 
spurious actions of the speaker cone ; the 
degree can easily be controlled by vary- 
ing the value o£ — the larger the value 
the greater the corrective effect. 

Even with quite small valties of R,. 
the effective amplifier internal resistance 
may be zero or even negative. An over- 
shooting (high -resistance) speaker 
causes increase in negative feedback and 
decreased output voltage; a lagging 
(low-resistance) speaker cau.'ses less 
negative feedback and more output. This 
cotitradicts Ohm's Law, according to 
which the output voltaee of a generator 
with internal resistance falls as the load 
resistance decreases. This means that 
the internal amplifier resistance R^ is 
negative. It is still amenable to Ohm's 
Law except, that instead of causing a 
^'oltage drop. R^ causes a voltage rise, 
the amount of which depends on the 
value of the negative resistance. 

The cori'ective effect may theoreti- 
cally be raised as necessary to com- 
pensate exactly for all spurious move- 
jnent in the speaker. In this case the 
effective internal resistance of the 
amplifier would he negative and exactly 
equal in magnitude to the sum of the 
R„, Rfj and any transformer secondary 
res i. stance. Regarding the speaker as an 
ideal zero-resistance generator in series 
with the voice -coil wire resistance, the 
generator would look back into a gen- 
uine zero impedance and, in effect, 
would be perfectly braked dynamically. 
Such a condition is, however, impossible 
of attainment, even in an amplifier with 
no phase shift at any frequency, because 
oscillation would result, as shown by the 
following demonstration. 

Figure 3 is an equivalent circuit of 
the amplifier, consisting of zero-resist- 
ance generator G<j and internal resist- 
ance connected to a load R^^- As- 
suming that R^ has a negative value, as 
would be necessary if it were to cancel 
out as much as possible of R^,^, the 
amplifier output voltage will rise when 
the load is connected. The load voltage 
e is therefore higher in amplitude than 
the open-circuit voltage £, and the out- 
put regulation of the amplifier may be 
expressed in db at 20 log e/E. Then 

g-^ — ^™ . 
R +R 



e 

b'' 



R,, 



R,:.+ R. 



a) 



Eq. (1) may now be used to find the 
regulation with any desired amount ot 
being cancelled out by a negative 
value of Rg,, The result, if expressed in 
db, is a negative number since the 
regulation is opposite in direction to 
ordinary positive regulation, i,e., the 
voltage rises instead of falling when a 
load is applied. 

If one-half the value of R„ is to be 
cancelled, then 



/?a = 0.5R, 
R„. 



2=(- 



{-)6 db. 



E -R,,~0.5R^, 
For example, if the speaker voice coil 
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Fig. 4. Curve showing output regulation for 
varying ratios of amplifier output impedance to 
speaker voice-coil impedance. 

resistance is 10 olims and the internal 
resistance of the amplifier is made -5 
ohms to cancel half of the amplifier 
output voltage will rise 6 db between 
no load and full load. 

To obtain complete cancellation of 
Rvc- R,i = -R^c- Tlien 

e R„r. 1 

■ (-3 



E R^o-R.. 



0' 



which means that adding any load what- 
ever, no matter of how high a resistance, 
causes a rise in output voltage to infinity, 
which is oscillation. Therefore, it is 
obvious that perfect damping simpl)' 
cannot be achieved. 

But additional figures on this same 
subject are of interest. How far is it prac- 
tical to go? How w*l can a speaker be 
damped with dynamic negative feedback? 
The graph of F{q, 4 was prepared by 



using Eq. (1) and converting the result- 
ing voltage ratio to db. It shows wliat the 
output regulation of the amplifier must 
be in order to cancel given portions of 
R,;,;. Note that to cancel as much as O.S 
the regulation must be -14 db. The 
decibel regulation figure indicates how 
much of the negative feedback in the 
loop will be cancelled when the dy- 
namic negative feetlback circuit is used. 
Thus, to cancel 8/ 10 of R^^, this loop 
must have .sufficient negative feedback 
from tlie junction of RjR^ of {Fig. 2) 
to keep net feedback negative e\'en when 
■A large portion of the negative feedback 
is removed for use in correcting spurious 
speaker cone movement. The ligvu-e for 
negative decibel regulation becomes in- 
ordinately large as tJie tlamping is in- 
creased, approaching infinity toward 
perfect damping, as shown in Eq. (2). 

It appears, therefore, that only a 
limited amount of dynamic negative 
feedback may be used with tlie very 
best practical amplifiers, both for the 
reason just mentioned and because too 
great a figure causes the designer to run 
into severe difficuities with oscillation 
due to phase shift and response non- 
linearity at extreme frequencies, even 
those far above and below audibility. 

The Childs amplifier, which the writer 
has designed (and redesigns from time 
to time) and constructs for use in better- 
quality custom installations has flat fre- 
quency response to around 100,000 cps 
and down to 10 cps. About 3 db of dy- 
navnic negative feedback has been in- 
corporated in recent models with no 
danger of instability and with not.iceable 
improvement in the already impressive 
performance. Even so, intermodulation 
distortion at the IS-watt level rises from 
O.l per cent to 0,2 per cent. 

The graph of Fig. 4 and Eq, ( 1 ) are 
additionally useful to the designer for 
measuring the dynamic negative feed- 
back caused by a particular value of Rf 
in Fig. 2. Each time the value is 
changed, the open-circuit and loaded 
output voltages of the amplifier may be 
measured and converted to decibels. 
Reference to the graph will then indicate 
what portion of the speaker's internal 
resistance has been cancelled. Knowl- 
edge of the speaker's resistance will, of 
course, indicate the exact value in ohms 
of the internal resistance of the ampli- 
fier. 

Perfect Damping Impossible 

The above proof that perfect damping 
is impossible may be somewhat puzzling 
in view of Clements' statement that it 
could be obtained, accompanied by ap- 
parent verification with an oscilloscope 
and a square wave measurement. The 
error made by Clements was in assuming 
that an oscilloscope placed across the 
actual voice-coil terminals could indicate 
motion of the speaker. The following 
simple demonstration shows that it can- 
not do so and that there is, in fact, no 
practicable way of depicting on an 
oscilloscope what the speaker cone is 
doing without the use of fairly elaborate 
acoustic measurements under ideal con- 
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difions or possibly a spec'id type of 
bridge circuit. 

Ill Fiy. 5, (A) and (B) show the 
amplilier output circuit and the speaker, 
each equateci to an equivalent circuit. 
The amplifier becomes a zero-resistance 
generator with internal resistance 
Ra in series, and the speaker consists of 
another ideal generator with ititcnial 
'I'oice-coil resistance Rj,^,. (C) sliows the 
anjpiilier connected to the speaker with 
a 10-olim potentiometer R in series whh 
the two and an oscilloscope connected 
between the zero -voltage reference point 
(ground) and tlie arm of R. The pur- 
pose of the demonstration is to show that 
for any value of negative amplitier re- 
sistance we can cause the oscilloscope to 
show no voltage generated by the 
speaker, giving us a false impression 
idiat the speaker is generating no 
spiirious-moveiueiit voltage. Tile only 
requirement is tliat yve must be able to 
place the above-ground lead of the 
oscilloscope at any desired point on the 
internal resistance of the speaker. Since 
it is impossible to do this, we have addeti 
R, which is merely additional voice-coil 
resistance placed out in the open so we 
can get at it. 

The circuit is again a simple voltage 
divider as shown in more conventional 
form at (D). We are not interested in 
amplifier signal but only in speaker- 
generated voltage, so Ga niay be con- 
sidered as simply a short circuited ele- 
ment for the moment. 

The voltage in the circuit appears in 
two phase relationships 180 deg, apart— 
Pliase A being the positive speaker- 
generated voltage, and Phase B being 
the negative voltage appearing across 
the negative resistance of the amplifier 
R^. If the speaker is ringing due to in- 
sufficient damping on a square wave it 
jnay be seen on the 'scope if it is con- 
nected across either a positive or nega- 
tive voltage. In the former case the 
actual voltage generated by the speaker 
will be seen ; in the latter the counter- 
voltage generated by the dynamic nega- 
tive feedback will be seen, with the 



Fig. 6. Equivalents 
for further study of 
'scope indications. 




©SPEAKER 
onfl 



--(- 



o 



"wriggles" atop the square wave in re- 
versed phase. With the 'scope across 
zero volts, however, neither is seen, but 
only the square-wave signal put out by 
the amplitier. If the amplifier is a good 
one, the signal will appear to have flat 
tops. 

The total resistance around circuit 
(D) ot Fiff. 5 is 5-1-10-5 = 10 ohms. 
Since the speaker is generating 2 volts 
we may say that each 5 ohms drops 1 
volt (and each -5 ohms drops 1 volt in 
the opposite phase). 

If the 'scope is connected between 
ground and point A it will show 

t = 2-1 = 1 volt positive. 

Thus the 'scope is showing the 
speaker-generated voltage (Phase A) 
less a certain amount of correction volt- 
age (Phase B), the resultant giving no 
useful information. 

If the 'scope is connected to point B, 
it shows Eiif,, which is -1 volt. This is 
the correction voltage (Phase B) and it 
will show the "wriggles" in reversed 
phase. Since the points above and below 
R arc respectively at +1 and -1 volt, 
when the arm of R is at the center, as 
shown, the "'scope will show no speaker- 
generated or correction voltage at all 
and the square wave will appear to be 
flat. However, the fact that the indica- 
tion varies with the 'scope connection is 
proof enough that the appearance of a 
(iat-toppcd wave is no indication of good 
speaker performance where there is re- 
sistance between Gs and either 'scope 
lead. 

(A) in Fig. 6 is a similar circuit, this 




VO]CE 

coil. 




Rvc 
Sn 



+ VOUTS , PHASE A 
-VOLTS r PHASE B 



Fig, 5. Equivalent 
circuits for study of 
'scope patterns as a 
measure of the ef- 
fectiveness of output 
impedance cancellation. 



time showing an idea! speaker G", with 
an internal resistance R„ of 15 ohms 
and the 'scope connected across the 
speaker terminals. This duplicates the 
scheme used by Clements to adjust 
feedback. Redrawing the circuit in con- 
ventional voltage- divider form at (B) 
and finding the voltage across the 'scope 
by the same means as before, the 'scope 
shows -1 volt (Phase B), i.e., 1 volt of 
correction signal. It could be made to 
indicate zero by going into the voice 
coil and connecting it to the tap on 
labelled 0 volt, but this is an obvious 
impossibility. 

it should t)e clear by now that in order 
for the 'scope to indicate zero, it must 
be connected at a point where the 
speaker-generated and the correction 
voltages cancel and produce zero. In the 
case of a perfectly damped speaker this 
point would be the terminals of the ideal 
speaker which are hidden from ac- 
cess. It should also be clear that with the 
'scope set at any point it can be made to 
indicate zero by adjusting the amplifier 
output impedance but such an indica- 
tion will not indicate what Ike sf>eaker 
is doing. A third interesting point is 
that the 'scope cannot indicate zero when 
connected directly across the amplifier 
output terminals (across (J^ and m 
series) which is in practice also across 
the speaker terminals (G, and R„„ in 
series) unless the balancetj voIt.iges are 
xero at that point, which means that 
amplifier output resistance must be 
sero — not negative and not positive. 
Thus when Clements adjusted his ampli- 
fier in this way, he adjusted it only for 
zero resistance at the output terminals. 
The fact that voltage rose with connec- 
tion of a load could on'y have indicated 
that the value of 7?„ was just enough 
negative to cancel out only the resist- 
ances of the output transiorjner and of 
Rf, not that of the voice coil. 

Adjustmenl- of Circuit 

The difficulty of measuring the actual 
speaker performance is no real handicap, 
since adjusting the value of Rf the 
current feedback resistor does not re- 
quire such measurement. It is impossible 
to approach perfect damping atiyway 
and the limiting factor in practice is 
oscillation due to phase shifts. Everi if 
the limit were the oscillation demon- 
strated by Fiffs. 3 and 4 and Eq. (1), 
the adjustment still would not be made 
to an optiinum point but toward a maxi- 
mum beyond which it would he impos- 

IContinued on page 33"} 
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The Design of Compensated 
Volume Controls 

EMERICKTOTH* 

Part 2. A study of the psychoacoustic considerations involved in designing 
a control which is practical in construction and adequate in performance. 



Au. SORTS of se pa rale liass-boost 
amplifiers a.nd other mori; complex 
and expensive sdiemes arc possible, 
of course, but the happiest solution all 
around is probably to combine the )o\v- 
freqiiency compensator witli the usual 
volume-control potentiometer at the in- 
put to the audio amplifier I'or simul- 
taneous one-knol> openition. This makes 
it possible to avoid any large initial in- 
sertion loss cavised by tltc compensator 
circuit and puts its volume control effect 
to good use by combining it with the 
volimie control proper. With appropriate 
proportioning' of amplifier gain and in- 
put, this combination will also insure a 
degree of automatic lia.ss coitipensation 
which probably represents a reasonable 
compromise in favor of best theoretical 
a.verage adjtistnient, as against iiidivid- 
ual misuse of an independent control. 

Such a cojnbined control has Iieen used 
in one particular form, as at (B) of Fig. 
7), in many receiver designs over a 
period of al)out twenty ycar^i, affording 
some, biu usually not enoug^b comjiensa- 
tion. This form, as well as that of fig. 6, 
is based on the fundamental compensa- 
tor circuit of (A), Fig. 7. As the slider 
of potent ion Jeter /?j moves down toward 
R^j tlie output voltage becomes more 
nearly the potential drop existing across 
capacitor C,. R, is the limiting factor 
which detei-miiies the maximum high- 
frequency attenuation and, together with 



* Radio Techniques Branch, Radio Division 
II, Naval Research Laboratory, Wasliina- 
toil, D. C. 



C, the upper limit of frequency com- 
pensation {T = RiCi. and fc-—r. at +1 

IT ' 

db from flat response). This circuit is 
simple and approaches a ma.xinunn of 
() db compensation per octave below j^; 
mn'ortunately, as in Fig. 6, it has the 
fatal defect of not allowing ibe volume 
control to reach essentially zero output 
lc"V'el, because R, must have a rather 
high finite value" (a)>out 1/iO of Rj). 
'I'Jiis difificuhy can be overcome in inex- 
pensive fashion by shunting A%Cj to 
gi-imnd with part of potentiometer Rj, 
which then also provides a d.c. grid-re- 
turn path. The resjilt is (he familiar 
tapped voliune control circuit of (B), 
Fig. 7. The response obtained with typi- 
cal values in such a system is shown in 
Pig. a. The compensation is not very 
close to the theoretierd values of I'ig. 5 
for two reasons: (1) /7,,C, is shunted by 
a fixed value of resistance (from the 
potentiometer tap to ground) whicJi is 




Fig. S. Interstage bass-compensation circuit. 




¥ 0:0. a; g. 



WEQUENCT IN CYCLES PEB 



Fig. 5, Theoretical 
response of volume 
control compensated 
fo 80-db standard. 




Fig. 7. Bass-coitipensation Input circuits. 

generally too low and which conse- 
quently seriously limits the rise ill volt- 
age across Cj at the lower frequencies : 
and (2 ). tl'.e co;n])ensation teraaiu.s fixed 
at all potentiometer slider positions be- 
low the tap. 

Improved Tapped Bass- com pen sated 
Volume Control 

The performance of this type of con- 
trol can be improved by a departure 
from the usual design, I'reseut designs 
generally have the tap at }i or J4 of the 
total resistance relative to the grounded 
end, at a point physically about 1/3 of 
the rotation from ground. It would be 
better to have the tap at about 20 per 
cent rotation from g^rotmd, with the re- 
sistaiice of tap to ground equal to it 
least the value from tap to higli end. 
Each section shnnicl theoretically have 
as cio.se to logarithmic taper as feasible, 
if approximately constant attenuation 
of sound pressure in decibels per degree 
of rot.ition is satisfactory. Linear ac- 
teimation in terms of loudness sensation 
wdll require a difTerent taper. The tap- 
to-groimd section, hovi/ever. can be 
linear without serious disadvantage, 
since its main iunction really is to allow 
the slider to reach ground for ''zero'' 
output. Proper choice of values will en- 
able such a control to have about 40 db 
of attenuation at a substantially constant 
rate of db per degr ee in the first couil- 
terclockwfi.'se SO per cent sector of rota- 
tion. The remaining 20 to 40-pkis db, 
whicii is usually seldom used, would be 
concentrated in the last counterclock- 
wise 20 per cent of rotation. Typical 
values might be : Jf, = 1 megohm, tapped 
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CONTROL ROTATION - PEftGENT 



Fig, 10. D.c, resistance of ganged control ele- 
ments of dual control circuit. 

at 0.5 megohm at 20 per cent rotation 
from the low end ; R, = 27,000 olims ; 
6^ = 0.01 The 0,5-me^ohm resistance 
shunting R^C , would at^ect compensa- 
tion at freq^lencie^; below about 60 cps. 

A more e.^pcnsii-c but sjenerally better 
way of overcoming the low vohmie limi- 
tation of the himc circuit of ( A), t'lg. 
7, is to add a linear voUage divider sec- 
tion diead of it. Potentiometer Rj in 
(C) ;Lceompli.-;hes Hie purpose of reduc- 
ing she output to ''';;ero" in tlie region 
where J?j pre\'ents the slider of R^ from 
reaching ground potenti;d. The limita- 
tion on the low-frt/qucncy compensation 
afforded by this circuit to less than 6 db 
per octave ma.vinnim is primarily due to 
the reduction in signal current flirough 
branch RJigC , al tlic lower frequencies. 
This takes place as a result of the rise in 
reactance of C, with decreasing fre- 
quency with a proportionate diversion 
of current through the lower shunt value 
of at reduced voiume settings. It is 
also feasible to include high-frequcnc)- 



compensation in this network, as shown 
in tlie circuit diagram of Fig. 9. Here 
the 0,22 meg. and 150 RC com- 

bination is used to minimize the drop in 
response above 5000 cps which is evi- 
dent in Fig. 8. The ontput loading on 
both circuits for the measurements was 
a vacuum-tube voltmeter of al)out SO fiid 
input capacitance and 2-megohm resis- 
tance. The 'iS-fi/i.i capacitor from the 
liigh end to the slider of the second (0.5 
megohm) potentiometer is used to pro- 
duce the incrca.sing high-frequency boost 
witli increase in control attenuation re- 
quired l)y the curves of Fig. 5. 
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CONTROL ROTAHOh-PERCENT ' 



Fig. 11. 1000-cps calibration and input re- 
sistance of dual compensated control circuit. 



The curves of h'ig. 9 were obtained 
with an input generator resistance of 
about 0.12 megohm, to simulate a me- 
dian \-alue ot detector-circuit or phono- 
graph-pi ckup-circuit impedance. (The 
generator was about 20,000 ohms in the 
mea.surements of Fig. S). The low -fre- 
quency compensation is quite good, down 
to about - 30 dh control setting. Good 
control of higli-frequency compensation 
is indicated. The input potentiometer 
should have a linear resistance tapeii", 
while the input potentiometer should 
!)c logaritlimic if linear sound pressure 
variation is acccptalile. The resistance 
character istic^i of the nominal 1 -megohm 
linear and 0,5 -megohm logarithmic 
.ganged controls used in gettnig the data 
for Fig. 9 are shown in Fig. 10, The 
1000-cps input resistance and the at- 
tenuation characteristics over the control 
rotation range are shown in Fig. 11. 
The rate of attenuation in signal voltage 
or sound pressure is constant within ± 1 
db over a range of 40 db. covering 
about 65 per cent of the total rotation 
or about 1 db per each 5 deg. for 200 
degrees of rotation. This curve is also 
within db of being linear in terms of 
loudness sensation at 200 cps, which is 
about the median frequency of ina.\'iniuni 
rtound pressure in voice and music. 

Still lietter compensation may be ol)- 
tained by tapping as shown at (D) in 
[ Continued on page 30^ 



Fig. 12. Response of 
dual compensated 
control with gain 
adjusted tor 50-db 
sound pressure at 
1000 cps. 
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Fig, 8 (left). Response of typical tapped compejisated volume control. Fig. 9 (right). Response of dual compensated contwl cifcuit 
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Fig. 3. Diagram of tKe complete pullsy and cord 
system. (Spindles and other mountings, and also the 
tensioning arrangements, have been omitted in the 
interests of clarity.) 



The Traveling Mike 



N. H. CROWHURST' 



Difficult stage arrangements can be covered easily from the wings 
with this device; the author gives adequate constructional details. 



SEVERAL WAYS can provide the neces- 
,"53 ry coverage for sound reinforcini: 
equipment in theatres and liall^ 
where sound pick- tip is required from a 
stage of considerable area. Mo^t of thcni 
involve the use of several mikos, but 
there are disadvantages in having- 
several mikes "live" at the same time-. 
One mike, appropriately placed can 
work with higher sain settiiig^ than a 
group arrangement before acoustic 
feedback sets in; and the multiple 
arrang'ement suffers some loss of quality 
when the artist occupies an "overlap" in 
the areas served by two mikes. The 
traveling niike here described overcomes 
these disadvantages, and is simple to 
construct. 

The mike used is of the bi-directional 



Fig. 1. General view 
of the traveling mike 
system. The mono- 
rail is supported at 
its ends by the verti- 
cal "trestles," and 
Intermediately by the 
steel wires from over- 
head anchorages. 




*S2, Canterbury Grove, London, j> 



,S.. 



ribbon type. This particularly suits 
dialogue pick-up, if placed bet%veeti the 
artists so they speak to opposite sides 
of the mike. The traveling: avrangement. 



CARRIAGE 
WHEELS 



ROTATION 
CONTROL 
CORD 




Fig. 2. The microphone carriage with one side-cover removed to show the arrangement of the 
differential rotation control system. 



combined with the iibility of rotating 
the m.ike head, enables the mike to be 
placed at lis best position quite readily. 
It is very useful in picking up dialogue 
from two people walking across the 
stage, and for various other scenes 
where the centre of interest moves about. 
Instead of the actors' Iiaving to modify 
their acting to suit the mike ari'atige- 
inent (which they seldom do successfully 
anyway), the mike can be moved about 
to suit the act. Everyone who' has 
worked in this field wiil immediately 
appreciate the advantage. 

The n)ikc is fixed in height. The 
heig'ht chosen will depend fo some e.Ktent 
on the height of the stage proscenium. 
The mike must be high enough to clear 
artists' heads safely, also it should not 
protrude too far below the overhead 
curtaining, so as to divert attention 
when moved. Generally the best height 
will be related to the size of the building. 

Travel across the stage is achieved by 
mounting the mike on a carriage run- 
ning on a mono-rail. Two "endless" 
cords running alongside the rail provide 
the means of control. One pulls the car- 
riage back and forth along the rail, while 
the other rotates the mike by means of a 

IConHnned oh page 352 
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Linear-Scale 
A-F Wattmeter 



C. C. McPROUD 



Amplifier testing with an rntermodulation distortion analyzer 
is considerably speeded up if power output can be read di- 
rectly in watts on a linear-scale meter. One solution is pre- 
sented by the author. 



IKTERM ODliLAT 10 N-DI STORT I O .\ teS I: i 11 g 
has beei] proven of sufficient value 
tli;Lt most amplifier rating's are con- 
sidered incomplete unless they are in- 
cluded. Since JE. begins a series of 
equipmetit reports in the next issue, such 
measiireiiieiits were deemed necessary, 
and accoi-diiigly a simple lls'l analyzer 
was constructed, foUawing the design 
employed in the instrument described 
over a year ago,' However, as will be 
apparent to anyone who has had occa- 
sion to make a ntimber o£ such measti re- 
men ts, the amount o£ IM distortion 
should he plotted against power output 
hi watts, and tlie conversion of an out- 
put voltage to watts involves consider- 
able figuring, in addition to close inter- 
polation of meter indications to take 
readings at 1-watt intervals. Accord- 
ingly, some ineans to indicate watts di- 
rectly, preferably on a linear scale, was 
desired, and efforts made to develop one. 

Power output from an audio amplifier 
is generally calculated by using the 
formula 



P=- 



R 



with B being tweasiired across the load 
resistor, Rj which is selected to match 
the output of the amplifier under test. 
While an a.f. voltmeter could be cali- 
brated in watts, the scale would be 
crowded at the upper end. 

After discussing the problem with 
C. J, LeBel. who suggested that a 
thermocouple ammeter had a deflection 
proportional to the square of cnrrent, 
the use oC such ati instrtmient was in- 
vestigated. Consider for example, the 
use of a 2-amp. tberniocouple meter. 
Power may also be calculated by the 
formula P = PR, so a 2-amp, meter 
would give a full-scale indication 
equivalent to 4R watts. Thus for an S- 
ohni load resistor, full-scale deilectlon 
would represent 52 watts, and for a 
16-o)im load it would represent 64 watts. 
Tliese ranges are about what would be 
suitable for measurement of the output 
power in amplifiers usuall.v considered 
desirable for home music systems. 

1 John ^^. van Beurcn, "Simplified intcr- 
modulatioii racasurements," Aumo Engi- 
NRERiNG, Nov, 1950, p. 24. 



Fig. 1. Intermodula- 
tion analyzer built by 
tfie author for use 
in making series of 
amplifier distortion 
measurements, and in 
new equipment development 




Fig. 2. Meter scale 
for use on 2-amp. 
C. E, thermocouple 
meter with calibra- 
tions directly in 
watts output Nir 8- 
and 16-ohm loads. 



TO rWPUT OF 
SECTION 



1J1 jP ' 

-VWAf o 



Fig. 3. input circuit of IM analyzer modified to 
accommodate load resistor and direct-reading 
a.f. wattmeter. 

Meter- Scale Configuration 

Inspection of various r.f. meters 
shows a range of .scale distributions. 
For a truly linear current-square scale, 
the mid-point of the current scale for a 
2-amp. meter should be 1.414 amps., 
and one instrument found to meet this 
requirement is the 3-incb General Elec- 
tric instrutiient, A new scale was hand 
drawn, with calibrations of 0 to 64 watts 
aboi'e the scale arc, and 0 to 32 watts 
below the arc. The two scales were 
labeled 16 ohms aiijl 8 ohms respectively. 
The completed 1$ analyzer is shown 



in Fig. 1, and the meter scale is re- 
produced full size in Fig. 2, so it may be 
cut out and transferred directly to a 
similar meter in case its use is con- 
sidered desirable. 

The circuit of the input section of the 
IM analyser is shown in Fig. 3. With a 
full-scale rang'e of (54 watts, and to avoid 
overloading of the load resistor, it seems 
obvious that the latter should be a 75- 
watt unit, and this size i,s available as 
ail adjustable IS-ohm resistor. Tlie re- 
sistance of the meter (with its internal 
shunt) is of the order of 0.2 ohms, so 
it may be neglected. Since a 20-ohm re- 
sistor would not pass 2 amps, within its 
rating, and since a 16-ohm resistor was 
not available, a lO-watt, 1-ohm resistor 
was added, as shown, to make a total of 
16 ohms. Tl:ie switch is marked with 
three positions — i-ii is for use when 
measuring liM distortion in voltage 
aniplifiers where a load resistor was not 
to he used, and 16 and 8 ohms where it 
was required. This arrangement pro- 
vides the greatest facility of measure- 
ment, as proven by considerable use of 
the instrument. 

One caution is important. Thermo- 

ICmHnued. on page 371 
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Audio in the Home 



William C. Shrader* 

Converting a commercial radio-phonograph into a custom installation usually 
starts with the replacement of the record player and the addition of an FM tuner. 

The author tells you how. 




Ci.'STOM BuiLni.NG lias become quite a complex field. 
For purpose's of simplicity, we shall discuss only 
one ot' its aspects in this jiiticle — -the transition 
from commercial to custom sets. There is a large business 
in this field alone, if it is handled properly. For instance, 
it is estimated tb;it it will take ahotit 
15 years lor a complete transition to LP, 
even at the present nipid rates. Many 
people who would like to bave a custom 
installation already have expensive con- 
soles representing- a considerable in- 
VTestuieiit wtiich they do not want to 
"write otY" entire!}'. Couunercial con- 
soles, designed for the mass market, put 
a jiremium on space, hut it is imperative 
that their owners recognize these pieces 
of funiittire as a ^reat asset. Custom 
equipment — a tuning device, an ampli- 
fier, and a three-speed record player 
— ^may be housed in such a cabinet witii 
a modest cash outlay, .'^ince it is the de- 
sire for three-speed record players that 
leatls mo.st music lovers to improve tbeir 
existing sets, and since, in tuni, a better 
record player creates a desire for im- 
provement in the other components, we 
shall begin with a discussion of their 
installation. 

The Garrard RC80 and the Webster- 



Typic^f home installations made by the author, again showing that the finished appearance Is 
limited only by the imagination of the homeowner. 



* Presidcni, Shrader .Wajiti/af fiiriiu/ Co., 
Inc., 2303 .1/ Street. N.iV., JVnshincjian 7. 
D. C. 
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Chicago 106-27 are the most satisfactory 
changers now on the market. Each niodel 
is designed for magnetic pickups — which 
are most desirahle — but these require 
more aiiipliti cation than is aviiilable in 
an ordinary radio. To o\'erconie tliis, a 
I)rc-;iuiplitier may be added. 'Hits some- 
times sounds relatively easy. Mo\ve\'er, 
,mc have encountered several <hffieulties 
in installaLjions of this type, iiota!)ly the 
hum itidueed into magnetic pick-ups 
from the stray magnetic fields around 
power transformers ;tTid chokes. Tniii- 
tahle motoi's used in some changers <io 
not iciid themselves to use with extended 
range cartridges at all hecatisc of their 
excessive rumble. 

Fislicr and GE make the most satis- 
factory pre-amplificrs at a low price, and 
both may be obtained witli bnilt-in jiower 
supply to simplify installation, Ry at- 
taching the electric cord to the same out- 
let as ihc record chang^er, no additional 
power is drawn from the transforincrs, 
and hum problems are minimized. In at- 
taching magnetic pickups and prc-ampli- 
fiisis to an existing radiO', all networks of 
Wsistors and capacitors must be removed 
iroin circuit.'; between the pliotio input 
of the radio and the volinnc controL 

Where price is an important consid- 
eration, two GE cartridges — one for LP 
and one for standard, and each properly 
Vveighted — make an excellent combina- 
tion, preferably with a diamond stylus 
lor the LP.. Sliirilhje,ss may be encount- 
ered on LP records miles-; each cartridge is terminated with 
proper resistance. It is suggested that the GE LP be termi- 
nated with a 6800-ohni 1, 2-waft resi.stor, and that the stand- 
ard be terminated with a l.T,000-ohni 1/2-watt resistor. In 
pliig-in heads, such as used with both Garrard and Webster, 
these can be mounted right across the cartridge. 

Pickering cartridges work best with their own prc-ampli- 
lier in combination with the 132-1^ Record Compensator, and 
with this set-up, no terminating resistors are necessary. When 






used with the GK prc-amplilicr, a voltage divider should he 
installed between the compensator and the pre-amp. Sncli a 
voltage divider should eon^!^t of a 3900-ohm series resistor 
and a 6800-ohm >hunt resistor to ground installed inside the 
pre-amp for the .standard cartridge, as shown in Fig, 1. For 
the LP, an additional resistance of approximately 3900 to 
5000 ohms- — depending on personal taste and the other com- 
ponents in the system — may be placed across the pickup head. 

With the exceptiion of the 
.\udak, dual cartridges are im- 
desirable, and while the Audak 
\vorks perfectly well with the 
("Jarrard, it is not recom- 
mended with file \A'ebster be- 
cause of hum from the motor. 
The Audak is the most suc- 
cessful of the dual cartridges 
because of its weight compen- 
sations, ."Mthongh it could 
work with two grams on LP, 
eight grams are required for 
proper opei'ation on 78's, and 
this is considered the optinnnn 
weight for a dual cartrid.ge. 
It i.fl a very convenipnt car- 
tridge, especially for liouse- 
wives. A table of termination 
resistor value.s is iuriiisheti 
with each cartridge, and these 
values may be used quite suc- 
cessfully with cither the GE 
or Fisher pre-amp. The Pick- 
ering pre-amp has insutlkicnt 
I Cox/jiiierf on fmge 27 \ 
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'he main I'urpose of this letter," writes 
radio listener to me, "is to tell you 
I how liappy I feslt when you advised 
your listeners to 'open up your treble 
and bass' for the Schubert Octet LP. 
It so happens that the day before Thanks- 
giving, my long-anticipated hi-fi set was 
delivered and I have been in ecstacy ever 
since." 

A happy sort of letter to introduce this 
month's discussion and I'll quote more of it 
in a moment, because this "hi-fi" convert 
expresses himself in a way that should be 
interesting to all audio makers and elec- 
tronic experts — here is a fine laboratory 
specimen (if he wilt pardon me) of the very 
best type of audio fan, the person who takes 
up audio specifically iiccause of what it can 
do for his music. 

It still is a source of astonishment to me 
ho%v miiniy people are cra^y over audio, yet 
quite apathetic tow.^rds the music it makes 
possible, or even downright antagonistic 
towards it'. For every comment I get on 
improved musical effects, I run into dozens 
about improved liighs, better transiesits, 
middles, lows, and so on, with never sO' 
tnvdi as a mention of the music in wiiich 
these improvements (or faults) occur. One 
might, not knowing the situation, conclude 
that jiiany an audio fan played notliing on 
his expensi^'C equipment but audio tone 
records. Not true, of course. And yet how 
many people think of the music? 

Walking Audio Analyzer 

T'U have to admit immediately that the 
audio engineer's business is audio, and the 
more technic,'^! the better. I have long since 
found that my ear is not too trustuorthy 
as to analyzing specific distortions, dips, 
peaks, etc. because I have too much trouI)le 
detaching myself from the music in ordei- 
to listen specifically to the sound itself. I 
tend to hear through the sound, on into the 
TOUSic, whicii defi;nitely interferes with niy 
efficiency as a walking audio analyzer. I 
tiear the performer, or more often ttie com- 
poser himself. Like looking through a clean 
— or dirty— window pane, transmitting a 
clear — or distorted — scene. It is clearly an 
expert art to be able to ignore the musical 



*-279 W. 4th St., Neio York, 14, N. Y. 



EDWARD TATNALL CAN BY 
^So-called Audio Engineer^ 

"scene" and focus tlie ear on the trans- 
mitting process itself which. Ideally, should 
he aurally transparent and therefore in- 
audible. 

Ultimate Consumer 

But let's not get ultimate objectives 
mixed up with the means towards those ob- 
jectives. The objective of better audio is. 
99 pei- cent of the time, better music. And 
th final judgment on better audio is to be 
found in terms of music itself. And so I 
continue to quote from the above letter. 
This is what I mean by judgment in musical 
terms of an audio improvement. 

"Part of the joy (of my new set) is due to 

your recommendation of the amplifier. 

T had niy set assembled and cabiiieted at one 
of the jobbers so numerous in New York 
. . . (and) since Thursday I have enjoyed 
m\' records more than ever , . . and my 
FM programs. My outfit, actually a modest 
one in the atmosphere of $500 speakers and 
ultra-expensive amplifiers, is superb to me. 
Aside from tlic very adjustable ampli- 
fier, I have an ■ FM-AM tuner (jV,/?, 

I'li: no I givhig i>l>igs; the make is not sig- 
nijicaiit in this situation'. B.T.C.), quite 
satisfactory if a bit thin on the hass end, 
a defect roiTiedie.d somewhat liy the amplifier 
bass-hoost. The speaker, ^\■hich I chose out 
of four or Svc I heard, is a IS-in, . — ~— , 
giving sublime results. 

"Of course I hear pas.rages on my favorite 
records \\'hic}i I never k'liew existed, espe- 
cially triangles, bells, and the like. The 
Polka from the Age of Gold by Shosta- 
kovitch, on that early 7-jn. Columbia, is my 
pet demonstration record to shock friends 
with. And it feels so good to hear tlie sting- 
ing 'cello stab, in the first movement of the 
T^ondon disc of Beethoven's IStli Quartet, 
The Scherchen Haydn symphonies, and 
Mass in B Minor are extraordinary , , , 
they shocked me on my old set, but they 
throw me to the floor with this one. 

"Toscanini's Brahms' First on Victor's 
78's is monstrous in sound and my friend 
brought his old 78 of Toscanini's Beethoven 
5th which rocked the walls, SH and all. 
Naturally, Bach's 3- and ^-Harpsichord 
Concert! on Haydn Society are bn!- 
liant-er than ever, and Weiss-Mann's. 
Italian Concerto on Allegro sounds like 



two .symphony orchestras (a marvelous 
disc indeed, though quite unnatural). 

"So as you see, I'm quite excited, and my 
liouse, always a haven for niy friends, will 
be even more frequented by those that want 
to bear their Ansermet Sacrc de Printemps 
and the liU'c. Unfortunately, the neighbors 
shan't relishi my new found joy." 

Bet you wars fooled by that. The man is 
no technical expert on music at all and his 
reactions are definitely not in professional 
nmsical ternis. He's a listener, like you and 
me, a person who knows a lot of music by 
ear and has picked up plenty of his own 
knowledge concerning listening ; his musical 
repertory is big. But he's an amateur, in 
both music and audio ; and that, may T sug- 
gest is our man ! Here is the true user of 
audio, to liis and audio's greatest advantage. 

Less Lovely Side 

If all letters were as enthusiastic as the 
above, the audio busuiess could congratulate 
itself on a job beautifully done. I'm bound, 
then, to (juote a sad representative from a 
less lo%-ely side of the audio area. This sort 
of thing goes on entirely too much. It ought 
to be stopped, for the good of us all. Granted 
there are plenty of potent problems in put- 
ting fancy technical equipment hi the hafids 
of those wlio know nothing about it. Ne\'er- 
theless, wc cannot stand, any ot us, for 
the fakiiig-advantage-of-babes-in-the-woods 
that is epjtoniii;ed by this miserable hi-fi 
addict. 1 am acutely embarrassed, as will 
every reader be. 

"I am a lover of good music and if means 
a lot to me to hear such music properly 
reproduced, over FM and plionograplt. 
records, since my wife and I don't go to any 
live performances. 

"Many months ago. being a layman and not 
k-nowing better, I bought some expensive 
hig)i-fidelity eqtiipment from a so-called 
audio engineer. I realtzetl too late I was 
spending too much for my pock-et. I sold all 
the equipment save a 16-in. turntable with 
magnetic cartridges and a diamond sty 11. 
The table was lield for me by this 'audio 
engineer' until recently in Ins store rooin. 
It is su!)posed to be a new machine yet the 
speed regulator was found to be on the 
blink. I caii't get satisfaction from the aliove 
person . . . the manufacturer lias not 

IContimted on page ZZi 
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listening 




is everv thing 



that's tvhat the man says. 



30 slitipfe 




One single magnetic unit plays all home 
records — Sapphire or Diarnond styli. 



Si>c<:ial models for radio stations, including 
Vertical-Lateral units. 
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. . Ill music, listening quality is every- 
tliing. My CHROMATIC POLYPHASE 
has that quality to a degree that I never 
thought possihle. More than that — for 
tlie first time, I am now ahle to test- play 
a soft master-disk without damaging 
tlie groove-walls. I am thrilled with its 
performance. ... By the way, after 
many comparisons, I have decided to 
use the AUDAX H-5 CUTTER exclu- 

sively* . . So says the violiniat (Toxeanini's 

NBC SymphoTiy) oj "Mttsiclfiii's Ajnphfier'* Itsme. 

For years Weil has heen preaching that, 
in reproiliiced music, listening quality 
is everything, just as it is at the actual 
concert, K tiie quality is present, yoM 
can he sure the range is there, too. Al- 
though the reverse is seldom the case. 

Never hefore such EAR-QUALITY, such 
FAITHFUL REPRODUCTION, hut . , . 
after all the reams are ivritten aliout 
kilocycles and otiier laboratory data — 
ivhen the chips are doi^ii — YOU and 
only YOU can decide what souuds best 
and most pleasing. Therefore . . . SEE 
and HEAR POLYPHASE and — You be 
the judge. 




taltli the new Compass-pivoted Attdax 
arms and for Record Changers. 



Write for editorial reprint 
on POLYPHASE Principles 

Be sure in obtain a copy of PHONO FACTS 
from your distributor 



AUDAK COMPAIVY 



500 Fifth Avenue 



New York 18 



"Cff^tor of Fine BI^ciro-A^OiUiical apparatus 
for over 25 years." 



21 



www.americaEirr 



only ALTEC supplies 
a tomplete line of 
high fidelity equipment I 



Attempts to adapt unmated parts together into a horns 
music system are often unsuccessful. Buy Altec and you 

not only g:et the highest quality but you get components 
['designed to work together. Each unit plugs into the 

others. Easy to install. Designed for eye as well as ear 
lappeal. In home installations as in all other audio 

fields, the Altec name is your assurance of the best. 
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AM-FM TUNER 

303A — The best tuner money con buy for 
audio quqiity . . . wide bond super hel AM 
. . . superlative FM , . . equatized phono pre- 
omp . . . extra input lor tope . . . record cross- 
over frequency ielection . . . eqvalizQt^on for 
LP records . . . bass ond treble rise and droop 
. . . built rn power supply . . . more depend- 
oble feoturei lhari any other tuner. 

REMOTE AMPLIFIER 

A-433A — Boautiful compoct control unit for 
uie with phono when 303A tuner is not re- 
quired. Contains VR phono preomp and oil 
of the novel feotures found in the 303A tuner 
. . . three Inputs . . . perfect for reproduction 
frorr records^ tope ond rodio tuners. 

PDWEft AMPLIFIER 

A-333A — The power omplif ler without o 
peer... 15 watts with less thon Vj% har- 
monic distortion ... 27 watts with less thon 
5% distortion . . . flat from 20-20,000 cycles 
. . , completely controlled from 303A tuner or 
A-433A remote amplifier, 

lOUOSPEAKER 

604B DUPLEX -Still the finest loudspeaker 
of Its type ever produced , . . proved superior 
time ofter time in critical listening tests by 
experts and toymen . . . six other models froni 
3" to 1-5'' also ovoijoble. 

820A — Altec's new corner speaker system ... 
the concert grond of the loudspeaker world 
. . . two 15" woofers . . , high frequency 
speaker and multicellular horn in a furniture 
cabinet provide famous Altec "Voice of the 
Theatre" quality for the home. 




answered a card I sent them on iiiis severni 
montliis ago. 

"At present I have 3 Iiigh fidelity set 
which I bought from anollier so-called 
aticiio engineer many months ago. To tliis 
liay the FM is much too bassy and not 
eiioiii^h hisjhs while the phono is fine on the 
fiighs btit titere is no bass response from it. 
I stopjitd dealing with the 'audio engineer' 
itivolvcd twcausc, over the months, lie kept 
inomisine to adjust the set and each time 
ite either !iad seiitc excuse lor not coming 
or just didti't cume at all. 

"I aiso lotiiid that he was dishonest with 

H1L-. He claimed tiiat tlie set liad a 

ainplifiei", Ijtit the name is nowhere in sight 
on tiic amp or preatnp. aind ncitlier looks 
c^;actly the smm as the present model on 

the market. He c);iitned he sold nic a • 

changer with a synchronons niotor. i lotind 
ont there is no such animal. 

in aiJ, 1 Itavc been over-cliyrgcd for 
n Sft that is not working proptTly, I am 
luadcd down witii stirplus expensive etjuil)- 
niciit to sell, aitd I have been victimised by 
tiiireliahle and dislionest 'audio engineers,' 
C;nt you put me in ton eh with a re! table 
'atitiio engineer' who won't charge too nuietl 
to utake the necessary adju.stments on my 
set Y" 

The tragedy- oi the ahove (and plemj' of 
similar cases) is that, obviously, there is 
nothing serioti.^ly nTong with his et(nip- 
niciit except perhaps the turntable speed 
controi. "Too much hass," "thin highs"— 
these are, u'mc times 'Jiit of ten, simple 
matters of equali^iation or matching ; a 
magnetic cartridge is boiiig used unequal- 
i/.ed, or a crystal is fed into a preamplilier 
hitended for magnetics, etc. Perhaps lliere 
is more trouble here, but 1 doubt it, having 
run info this son of thing a thotisand times 
before. 

Perhaps the man is a grouch. (1 don't 
know him.) Perhaps he is all wrong and his 
"engineers" all right But the evidence 
doesn't make it look that way, and I can 
assure y(ni tiiis letter stands for tlmiisands 
of other helpless users who, because of utter 
lack of any audio knowledge, are agonizingly 
frustrated for montlis on end when a half 
hour's tinkering could fi.t things h|) to their 
eternal dciight. Not a good situation at all, 
quite aside from the possible fratid being 
peri)et rated by the "so-called audio ctigi»- 
I leers" involved. The turntable mentioned 
here is very expensive and should defitiitely 
operate correctly and professionally, to the 
best of my knowledge. The company's cus- 
tomer Mason must be singularly poor. The. 
changer, one of the standard makes, does 
have a "synchronons" motor like every 
other ti.xed- speed model ; the implication is 
that the engineer was suggesting that the 
motor was something very special — -a 
hysteresis motor, for instance— and lie prtib- 
ably asked a special price for it on tliat 
score. If so, it was fraud. The whole deal, 
as they say, smells. 

Barter Business 

The weakest aspect of the whole rapidly 
e.xpanding home audio industry today is; this 
twdu business of installation and mainte- 
nance. The hii-ge distributors have done an 
excellent job, mostly mail order sly\c, in 
siittplifying installation and the initial choice 
of compeinents ; service is evidently possible 
throuirh thorn too, if the alSing equipment 
can be mailed or shipped. Tlie big-city radio 
outlets with their new soimd-salons and the 
like also seem to do a good direct- safe |'o& 
on the choice and installation end at least. 

But die "so-called audio engineer," a lone- 
wo/f operator for e^-en, perliaps, a com- 
pany), taking advantage of customer en- 
thusiasm and ignorance, is a real menace to 
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mEVISION 
GiN. KIT 



^mi HEATHKITS 




EUCTRONIC cm Si 
SWITQI KIT *1V 



5' OSCILLOSCOPE KIT 

% New "spot shope" conirol for spot adjusJment — io give feally shtJrp 

% A fotol of ten lube^ frtcluding CR tube and five miniatures. 

• Cascad&cf vertical amplifiers foJIowed by phdse Splitter and balanced 
pusK'pull deflection ompJificrs. 

• Gj'eotly reduced retrace lime. 

• Step Q^t&nuQtcd " frequ&rtt/ compensaled — cuthodc follower ver- 
tical input. 

• Low iitipedance verMcal gain control for minliVLUtn diftorlicn. 

• New mounting of phase spliTTcr cind dcflecfioh tmiptifjer tubes ncor 

• CR tube bcise. 

• Greotly Simplified wiring ioyout. 

• Increos&d freciuency response — useful to 5 MC. 

• Tremertdous icr^sftlvHy .03 RMS per inch VerHcal .6V RMS per inch Hor. 

• Duol Conirol fn^ verniej' sweep frequency circuit — smoofhtr octing. 

• Positive or negoUve peok inicrnal synchronization. 

• MuJiivibrotor type Wide Ronge Sweep Generotor. 

A brand new 1952 H<?arhkic O5dilo5copc Kit ^-[[h a multitude of out- 
standing foaturcs :ind rtaliy cYcdlcnc rtfformance. A scope you'll truly 
Mice and ctrrainiy want to o\vn. 

The kic is complete iv[rh ali parts includinp ali tubes, power trans- 
former, punclicd i^nd fornr^ed chassis ^ clc. Detailed instruction manual 
makes a55i?mbly SJnipJe and dt^^r — conEains step-by-sttp inSTruccionSn 
pictoriaJ^H diagrams, schematic, circuic de- 
scfiption and uiC5 of scope. A truly our- 
5i^ading value. 

SHJPP/WG Wr. 24 iBS. 





$4350 



^ea:^4£f VACUUM TUBE 

VOLTMETER KIT 



• New styftng — formd cose for beauty. 

• New truly compact siie — CobineJ AVq" 
X high. 



deep K 4-}/\6" wide 



^ : A.C VOLTMETER 
« KIT 

SO 



• Quality Simpson 200 mi^roornp meter. 

• New ohms battery holding clamp and spring clip — assurance of 
good electrics I contoct. 

• Highest Cfuolity precision resistors in mutiiplier circijit, 

• Calibrates on both AC and DC for maximum accuracy. 

• Terrific coverage — Reads from ^/^V to lOOOV AC, VaV to lOOOV 
DCj ond .1 to over 1 billion ohms resistance. 

• Lcjrgq^ dearly morked meter scales Indicate ohms, AC Volts, 
DC Volts, and D6 — has lero set mark for FM aElgnment. 

• New styling presents aitracllve and professtonol appearance. 
The 1952 Model Heathkit Vacuum Tube Voltmeter! 
Newly desi fined cabinet combines style and beauty 
Tviih Compactness, Greatly rcducf^d sii^t ro occupy a 
minimum of ipace on ytiur work-bench^ Covers a tre^ 
jTiendous range of measurements and is easy 10 use. 
Uses only quality comjponems including 1% pfecision 
resistors In multiplier circuir for grtaic^t accuracVr 

iimpsc^n 200 microamp meter with easy to read scales 
fast and sure readinfi5i. 

All pans come ri^ht witb kic, and cojtipJete 
instruction manual makes assembly a cinch. 

MODEL V-5 

SHiPPSNG WT, 5 LBS. 



SaUAR£ WAVE 
GEN. KIT 

$2950 





INTEfiMODULATION 
ANALYZER KIT 



you SAVE SY ORDERING DIRECT FROM MANUFACTURER 




B^-Hf ON HARBOR 35 r MICHIGAN 
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CANNON 
PLUGS 



Here^s why 
those in the know 
— demand 



Insert retaining screw 
threads into metat barret 
instead of ptastic- . inserts 
can be removed easily. 



Ad contacts machined front 
solid bar stock and 
elsctropiated with silver. 




Fuil-fioattnG;, non -twisting 
socket contacts prouide 
aipEnment, relieve strain 
on contacts. 

Solder cups hand tinned 
inside Orily, make clean 
soldered connections. 

Die cest zinc integral cable 
clamp swaged to steel shell. 




Improved patented latch locks 
connectors for added safety. 



Improved rubber bustling serves as 
cable relief, gives added insulation 
and we a therp roofing. 



Jf you talk ro sound technicians anywhere you'll find 
Cannon Type P connectors are the accepted standard of 
quality , , , taking a beating day in day out whete frequent 
changes in circuits are required on all kinds of jobs up 
to 30 amp. capacity. 

The close attention to important details called out in 
the above illustration is typical of the care used in the 
design and construction of all Cannon Plugs— the world's 
most complete line. 

The above type scries is distributed through 
selected franchise distributors. The line is fully 
described in the Type P Bulletin. Engineering 
bulletins describing each of the many basic 
types of Cannon Plugs will be sent on request. 

Type Pin serf arrangements include 
2-3-4-5-6 and 8 contacts. All con- 
tacts are 30 amp. capacity except 
thoseinP-8 layout which arcl5amp. 
Full scale layouts, front view pin in- 
sert, engaging side, shovi'n at right. 

CANNON 
ELECTRIC 

Since 1915 
CANNON ElECTRtC COMPANY 
lOS ANGELES 31, CALIFORNIA 

Factories in Los ftngeles, Toronto, New Haven. Repre- 
sentattves in prinelpai cities. Address inQuiries to Cannon 
Electric Company, Department B-109,P. 0. Box 7^, Lincoln 
Heights Station, Los Angefes 31, California. 




tiie whole field. So too, in a way, is the well 
meaning friend, amateur, or professional, 
who "loads down" the bewildered music 
lover with stutT he doesn't Itiiow how to use, 
then dodges the problem of ttiaktng it worTc, 
Incalculable damag^e is done to audio's 
reputation by every instance of this sort of 
operation. 

It's not for me to organize some sort .6i 
guidance in tins area, but I strongly suggest 
that a "better business" conmiittee or 
equivalent be set up in the audio industry 
to begin the huge job of regulating, by con- 
structive suggestion or by force, the mx- 
scruiHilous or misguided activities of those 
who sell audio too fast and too loosuly, 
1^/n ethical piactices are rampant, I'd say, 
and opportunities are at hand every w lie re, 
what with "high fidelity" a big appeal and 
knowledge of it abysmally low. But plain 
confusion is even more widespread. 

Where can a purchaser of good equip- 
ment go for regular maintenance and repair 
service? What sort of guarantee should 
apply to composite outfits sold as complete 
packages? What sen'ice policy, if any, 
should an outlet ofier on its components? 
How can we educate tlie average radio re- 
]jair man to the point of serviciiig our better 
equipment? How can we placate him on the 
loss of a "list" sale when equipment is 
brought in from outside sources — as is al- 
most universally tlic case these days? Im- 
portant questions, if the name "audio engi- 
neer is to remain in public good standing. 

Speech on LP 

Romeo and Juliet — Margaret Webster Pro- 
duction. Eva Le Cailienne, Dennis King, 
Richard Waring, Atlantic #401 (2) 

productitni, in the tta^iitionql mnmier, tlie lop 
roici good, tlie i-'Ccordinsr wide raiigo and plenty 
clfcar. Modified Tcli:iilfoU'ijky for bridges and back- 
ground, plus simpi& sound effects, 

Romeo and Juliet Excerpts; Soliloquies from 
Hamlet; Five Sonnets. John Cieigud; Pamela 
Brown. Decca DL 9504 

Gieigud 15 liighly dramatic, w4th innch vibrato, 
licavy brentlsingj some will be annoyed, others 
will enjoy! Excelitiit 5[K!e^ r«cordtDe, minus 

music. Very smooth. 

The Only Jealousy of Emer, Yeats. Paula 
Bauersmith, Gerald E. McConagill, etc. 
Music by Lou Harrison. Verse choir. 

Esoteric ES 506 

Frankly, this gives me the wilhes. The IjTic, 
sing-song Irish dramatics, so special atid rare jjti 
expression when done riglil by the Irish, is here 
(to my ear) absurdly exaggerated, in the worst 
manner of a "speech class" Iiard at work! Slage 
Engiisli is scarcely n]iderstafidablc. Nice, it rather 
3imited music by Lou Harrison (might be better 
in a more proper atPiospbere), Speakers mostly 
too far from mike; some blasting, and highs are 
lacking (tape alignment?). 

Selections from "The Temple" (hierbert). 
14 Poems of Emily Dickenson. Read by 
Austin Warren. "Idiom LP 

EO-LQC 12957/8 

Here's an interesting tcchtiical cjiposition on 
the ^latiirc oS monaural reproduction t This i>o<stry 
is read by a "periessor," olcady a man well used 
to reading poetry out lowd, known .md revered tor 
it, etVective at it. But monauraity, via tlic mike, 
his technique is astonishingly wrong, the poetry 
ineJTeeltve and hard to m\derstand. 

The "live" lecturer uses a wholly different 
speaking technique tJian the radio speaker. Sudden 
and large eliangcs of volume for dramatic empha. 
sis, e>:cellenC live, are death to the mike, as are 
sliirriugs-over of weak syllables, the tendciLcy 10 
mum!>lc tlic less important parts of sentences. 
Diction must be i.tr more even, via the mike, 
Emphasis must be achieved etitirely in llic pitch 
level and in tlie fignitic^t pause. Ttieso things a 



*Z&9 Amkeisi, Ann Arbor, Mkh. 
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Ask one of our 3M Service Engineers 

FOR A "SOUND SOLUTION" TO 
ANY TAPE RECORDING PROBLEM 



plzUorm Icctiirer does not know < miles* lie catch 
Oil almost instinct lively, as some do). On this 
score, the pcricsaors must learn from the radio 
announcers, like it or not. The old order chang<!Lh, 



Abraham Lincoln, (Poetry and Prose of 
Lincoln, Markham, Rosemary Benet, Vachel 
Lindsay, Whitman, read by Walter Huston, 
Carl Sandburg, Agnes Moorehead, Orson 
Wells. (Some with Music) » 

Decca LP DL 8515 

t . . And here is the necessary rejoinder. Words 
and concernins', Lincoln, read in this case by 
a gaiasy of big professionals, expert in the eraft 
oi miked siiccch. OUI Saudbucg Is a law unto him- 
self, but that law included an instinctive under- 
standing of die niike. Huston, Mooreht-aid do usua) 
ftnndard ciTcctivc radfo-stylu job (ihc professors 
won't like it mueli, nor do I), 

Orson WeUes, thougli, is a gcfilnij at mike tccl> 
□iqne. li yon want to study genius in tliis special 
area, try his "Second Inangural' here. Weiics con- 
ceives tor this reading a tirud Lincoln^ e^chausted 
by The long v/sr, not far from hi& own death. To 
do thist Welles must slnr over words, read in tired 
voice, trail off his sentences — i.e. disobey all tbc 
rules. Vet so j^erfcclly does Welles know bis mike 
that bis reading here is completely intelligible, to 
the last word, and tremendously effective. This is 
the "art^' oi mike teebnictuc — to iimtdute an effect, 
act it, rather than to do it literally, as does Austin 
Warren in the preceding listing. 



Spanish Through Pictures. L A. Richards, 
Ruth Metcalf, Christine Gibson, With 
Pocket Book. **Ed. Svces. LP (2) 

Second in an excellent LP series of modern 
langu^ige courses. Reader says sentences, you re- 
peat, while looking at same in print in accompany- 
ing Poclcet Book (same title) ; meaning comes 
through silly but effective little line drawings. 
Much skillful repetition of key words, phrases^ 
gradually txtends i^our vocabulary, LP allows lots 
of time at low cost. (How can anyone buy one of 
the old 7S language courses any more!) Rccordit^g 
below par, but adequate for intelligibility^ I've 
tried this act — and by golly^ it works. (See also 
'^French Through Pictures/' same syitem; more 
to come.) 



The Quick and the Dead. voL i^ The Atom 
Bomb; vol. li. The Hydrogen Bomb- Bob 
Hope^ W, L. Laurence, etc, (NBC Broad- 
casts) RCA Victor LM 1129/30 

Another LI' issue oi broadcast doctimenfary. 
These were long educational proffrains on NBC^ 
here transcribed over four LP ^aces. Hopc^ the 
dope, makes fooJish comments, asks dumb ques- 
tions; W. L. Lsurctice, top journalistic expert on 
A' aud H-slufi, docs the narrating. Laurence is 
folksy, sincere, gives iitst-hand inform atioii, but he 
goes terribly slowly, tlie wliolc production — for 
radio— is astonishingly slow-paced. Excellent stuff, 
but for record buyers it could be a lot more adult. 
And about ball as long, maybe. Nevertheless, don't 
(iverlook ;hcsc as uniciuc educational material. 



Robert Frost Reading his own Poems. Two 

10" LP's (Also 78's). 

""''Nat. Council of Teachers of Eng. 

Replacing an uld but good set of shellac 13 -in. 
records, these LP's have improved quality. But 
Prost, being older — though be still does ati excel- 
lent job — tends here to read without full convic- 
tion ; he's been reading these things for so many 
years, time after time, Frost knows his mike, 
instinctively, and it shows at once. You wou*t 
miss a word liere, and the material is tburougbly 
enjoyable, beautifully natural, homespun, un- 
affected. Technical work by RCA, 

illegitimate Sonnets; Clinical Sonnets. Mer- 
rill Moore reading his poetry, with com- 
rvientary, ""'''^Harvard Vocailum LP 

A gemiine experiment iiL pure LP and signifi- 
Ciint for .ill who follow progress in recorded art. 
The ptict here *'ad libs" bis comtneiitary> at case, 

Edutaiiarsal Seriicci, 1702 K Sl„ N', W. WaA- 
ingi&ii 6, £K C 

W. eSlh Si.. Chicnco 21. 
**•• Bus, Mgr., Harvard Lhiiv. Lsbr., Cambridge, 
Mass, 



Eighty 3M engineers in the 
field — backed by twenty tech- 
nical experts in the 3M labora- 
tories — stand ready to help you 
with any tape recording problem. 

This 3M Service Organization 
works daily with radio station 
engineers, electronic engineers 
and industries using tape record- 
ings in process or quality control. 
The same electronic and engineer- 
ing know-how that produced and 
perfected the famous "SCOTCH" 
Sound Recording Tape offers you 
technical assistance on every 
phase of sound recording. 



Here's why more recording engineers 
use "SCOTCH" Sound Recording Tape 
than all other brands combined: 

• REEL TO REEL UNI FORMITY— con- 
trolled coating assures consistent output. 

• THINNER CONSTRUCTION — resists 
temperature and humidity changes, 

• NO CURLING OR CUPPING— tape 
lies flat on recording head unafiFected 
by humidity, 

• UNIFORM TAPE SURFACE—no "drop- 
outs" on recordings due to surface irregu- 
larities, 

• LONGER TAPE LIFE— special lubricat- 
ing process reduces friction. 

• GREATER SENSITIVITY — more output 
on your present machine setting. 



If you are using sound record- 
ing equipment in your radio sta- 
tion, laboratory or business, call 
upon the 3M Service Representa- 
tive in your community. He'll be 
glad to help you make better re- 
cordings — more easily. If you are 
contemplating the use of tape re- 
cordings, he'll be glad to analyze 
your requirements and aid in the 
selection of equipment. 

Call him today — or, if you pre- 
fer, write directly to Minnesota 
Mining & Mfg. Co,, Dept. AE-22, 
St. Paul 6, Minn. No obligation, 
of course. 




The term "SCOTCH" and the plaid design are 
recistercd trade-marka for Sound Hecordine Tape 
made in U,S,A, by MINNESOTA MrNlK'G & 
MFG, CO., St, Paul 6. Minn. — also makers of 
^^Scotoh" Brand Pressure -sensitive Tapes," Under- 
sear* Rubberized Coatine, '^Seotchlitc" Reflective 
Sheeting, "Safe ty - Wal It " Non-slip Su rfacing, "3M ' ' 
AbraEive3,"3M" Adhcsives.Gencrjl K^iport: Minn, 
Mining ^ Mfg, Co,, International Division, 270, 
Park Avenue, New York 17,N,Y. In Cannda: Minn, 
Mining & Mfg, of Canada, Ltd., London, Canada. 
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TERMINAL 

OFFERS THIS GREAT VALUE 




MAGNETIC TAPE RECORDER 



BROADCAST STUDIO 




BRILLIANTLY 
ENGf NEERED 



PRECISION 
BUILT 






lie 

M^A G N E T I C 
TAPE RECORDER 

A precision buUt and thoroughly tested instrument^ capable of recording _ 
the ^ull range of audible sound with fuli dynamic sweep ond freedom from distortion, 
Onfy the most expensive profes^ionol equipmenT rivols The tope hondling obiltly of iho Con- 
eertone recorder — ond non$ equals its vcrsQiiMty and simpltcitv of □pej'otjon. Especially 
designed for the most discrlminciring user, |he basic recorder comprises a 14" x 22" rigcdlv 
tabbed, cast, aluminum pidte carrying the tape mechcmfsm, duol track heods. o shock mounied 
chassis containing erase amplifiern record amplifier, and pEaybcick preomptifier, □ power Sup^ 
ply chassisj mounting lugs for ouxiliory ^squipmiiint^ ond oil nocessorv switches and controls, 
reody for use. Weight: 30 lbs. Easily connected to /our existing hcgh fldclifv amplifier system. 
Monitoring directly from The tope while recording gives o consionT cliecic ond conirol on v/hat 
is belrtg recorded while it is being recorded. A much priced progrom is never lost unknowingly, 
ony deporture from proper opcrolion is immediately heord. 

High speed rewind in either forword or reverse direction, firm, positive bfoking ond fully inter- 
locked controls ossure rapid handling without damaging tape. A ^peciol circuit controlling o 
cothode "eye" gives accurote indica^on of the proper record leveE for best resulis. A special 
locking butfon pfoventf ocCidentfil eroEe of recordings. 

The Concertone mocfnetjc tope recoj'der u&ei ony s^arLcJard reel from the tiny five inch to the 
professionol NAB lOV^ inch reel, together wi^h instantaneous choice of TVz" or 15" per second 
tope speeds, permiitlng motching frequency response and length of program to operating cost^ 



Broadcast studio quolity complies with 
NAB standards. 

Separate h&ods for high frequency 
erase, record and playbock. 
Simultaneous monitoring from the tape 
while recording. 

Preoligned heads quickly irtlerchonged 
for single or duoE Irock. 
Instantoncous choice of 7.5 or ^5 inch 
par second tape speeds. 
Ploys standard 5 inch, 7 inch ond NAB 
lOVa mch reels. 



CONCERTONE TAPE 
RECORDER ACCESSORIES 

REEL ADAPTERS 

Ko. 801 —Accurately machined to hold NAG 
iDl/j reels on standard RMA spindles of 
recorder ^00 

NAB lOVa" KEELS 

No, 8D2 — Low inertia 2500 foot reels, 
flanged on both sidc^^ Conform to NAB 
recommended standards . . « 



TERMINAL 
PLASTIC 



• High speed rewind, forword ond reverse 
— 2500 feet in 60 seconds. 

• Singli? or duo] track opTEonaL 

• Si^e: 22" y: 14*' x 5" mounting dcpfh 
beiow pcmsL 

• Frequency response: — 2 db from 50 to 
12.500 cycles at 15"/sec. 

ziz 2 db from 50 lo 7,000 cycles at 
7.5'7sec. 

• Tolol hormoncc distortion: Less than 2% 
ot tiorn^ol maximum signal level. 

• Playing time; Up to 2 hours on dual track, 

CARRYING CASE 
NO. 501 

This handsome fitted ' 
Custom case quickly and 
easily converts the boSiC 
recorder #401 Enio o 
complete system for 
portoble use. Supplied 
with built-in monitoring 
o m p [ i f i er #603, ond 
eight inch high fidelity 
speolcer mounted in detach- QO^O 
oble cover* Convenient to OA 
corry; 24" x 15^' x 12", Weighli 15 lbs, 
CONSOLE TRAY AS ILIUSTRATEO 14>9$ 

VALUES ON QUALITY 
RECORDING TAPE 
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D03IESTIG 

600 FT, $f*3S 

1200 FT 2,10 

2400 FL 4*20 



PROFESSIONAL 

600 FT $1,65 

1200 FT 2.70 

2400 FT*. 5.40 



informiiily,, tskm^ lii^ time LP. in Ici'tiirt' 

styk", Tht! "i>ocji}H,'* filiglUly eeceiitric, vffrgc uii 
the unprintnbk% aio ajiiusine and jophiKtiaitcd — 
it's liiiTcl to tell tlicin from the connTnentaTy whidi, 
in ihe manner oi pcoplc-pIcasedl-with^itie'jKiiind-of- 
t heir- own -voice, is co]isid<:rably bnsc ibnn the 
poeti v E All in alt a. slig:htly crack-t>0L bill cun- 
vincing (Icnion^^tTnitioii of what can b? dnnf wUh 
t^iT'C ;Mid l-P fh.Tt could never be conceived in tile 
old 7S medium, l^hty it ovtr first h^^fore j'oa try It 
f>]i the bdiesi. 



Readings irom the Bible, Ronald Colmari. 

RCA Victor LM 124 

The V'oke of the Prt-^cJier. actor-*tyk, Colm:iii 
IS old hnwd 3.1 m\k^ work ajn) these are perfect 
;is to iiitcllieibility with top recording to help. 
lint ilic rftihcr affcclcil strifre style will not pk*3j?e 
those ^^1^^J wonlff prefer ;i more genuine nnri si'mple 
tiignity j]] the re:i(Uiig of siich texts. 

Gertrude Sfein read by Gertrude Stein. 

Dorran LP DR-SSI 

Foi anyone who Ims been intripitil by tUe why 
^iinti Vi'hcTfftjrt oi this rem^rkjiblc l-^itty, the:ic re* 
coKliniiTs ^hou.Kl he priceless. Stein's oi>eratic 
ivr>rk^, a?i set to niMsic by Vitgil Thom^tnn ("Four 
Snini>;** "The Mother of AU") fjav« iis a 
*tronp JceliniLf tJuii tbtrt.' was jinmctbini^ vocal Jiml 
nni<^ica1 ;iboiil Rlcin\ wvitiiij^* thnt she? tmntii; most 
sense when iiie^ircl, not looketi at on the papm 
music's own kini! of repetition aud development oi 
0:11 [flea, hy ^nflnal ^iltemation, ^L'emiz4 lu in 
her \vorfis tJicrnndvcH. Now, Mitb Sl*;in icaitinif, 
l^]vitl^^ her owu iut<mnitioiis, t^mi>hksi'», it's oa-^y to 
JiCn-^r tile -^:inie. As re^id by her, the stuti mcikes 
tnornuMisly more sess'^e than It Jol-s on the printed 
page. Worth n'lry. anyhow. The rccordiiiijs were 
issued in lini;itcd-c(li. hack in 19*15 ; now, on LP, 
are mucb improv^l. with intelligible liighs lo :6&00 
oj pQt plenty tor spe(rchr 



EDMUND T. FLEWELLING 




ICdmimd Tliom;is Flevvellilig. of Ash- 
bnnihaiii, ilass., iliod Siiiiday, December 30, 
lySl kjllowiiiij; :i heart attack and imio- 
iiiobik aecidciit of two days before, ^f^. 
Ftcwelliufi was 6-[. 

Ill teltplione and electrical work since 
1903 — -when tic was 16 — Ned, a* lie was 
known to hh friends, naturally gravitated 
int<) radu) in tiic early 20' s, with his ftrst 
contribution in this field the sniier-rcgcnera- 
tivc circuit which revolulioniKcd radio re- 
ception in those days. In later years, his 
short-wave adaptors made possible tlic re- 
ception of foreign stations on standard 
broadcast reccivcr.s. 

Since 1938, he had been doingr research 
wuik on wind generators and in the field 
of audio, ill' which he brought otil within 
the last two years a low-fretiueiicy speaker 
enciosiire. 



lerminal Radio Corp. 

Distribvtors of Radio 'ond Etecttoitif Equipment^ i 
85 CORTLANDT STREET •NEW YORK 7, N E W T O R Ki 
worth 4-3311 I- " 
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AUDIO IN THE HOME 

Ifrom page 19'] 

gain for GE or Audak c:ii-triclifcs, but it 
works exceptionally well with Pickering' 
cartridges. 

Most record changer manufacturers 
ftud pickup niatiufacturers; supply suffi- 
cient infonnation about templates for 
motor-board cut-outs, some even furnish- 
ing a mounting board to re])lace existing 
wood work. If a record changer installa- 
tioci is tiiadc properly — keeping the 
above considerations in inind — the music 
lover will be gfratificd by the results. The 
replacement of other parts of the con- 
sole are more difficult and require more 
thought and consideration. 

The next improvement wliich tlie 
music lover will seek nowadays is a 
gfood FM tuner, largely because of the 
many good mutiic programs which arc 
broadcast exclusively on F.M. Jfany 
southern cities affected by electrical 
Storms (to cite an example of depend- 
ence on FM for static-free reception) 
are now able to get noise-free reception 



R^mov^ lead 
from fieri 




Pickup jocl^ 



Fig, 1. Method of connecting two resistors at 
input of CE pre-an)p to prevent overload vifhen 
using with Pickering cartridge. 

e's'en from moderately powered FM 
transmitters, ^'^'hereas SO-kw AM sta- 
tifins failed to cut through the noise. 

Experience with most early post-war 
coMJmercial sct.s and many FM timers 
then available has left a bitter taste for 
many people. It is unfortunate that so 
many sets were sold that bad no advan- 
tage over AM because of poor design. 
The biggest problems encountered in 
FM tuners are excessive drift, insuffi- 
cient sensitivity, and frequent break- 
downs, all of which make tlie FM re- 
ceiver no better than mediocre table- 
model sets.. The better FM tuners ha\'e 
none of these faults, however. Anotlier 
cause of poor FM reception is tlie fail- 
ure to install a proper antenna. 

We could consider the Meissner 8C 
or 8CC the miniinum quality for an F"M 
tuner. With a proper antenna, this set 
will perform reasonably well, and will 
remain stable after a I.t- to 20-minute 
wann-iip perod. The latest models of 
Browtnng', Radio Craft.smen, and Brooks 
seem best suited to custom installations. 

It is ditTicult' — if not impossible—to 
install an FM set in some console models 
l>ccaiise of a lack of space on the con- 
trol panel. Tn some cases, the set may be 
mounted in the record storage space, 
but then it is not bandy to tune. The 
probleni of mounting an additional tuner 
will he discussed in this column next 
month, along with susjgestions about 
replacing tlie existing amp5ilier portion 
of the radio set in the never-ending quest 
for bett^F sound reproduction. 



'*i'm tough ufid rugged,, 

but the SWEiTEST mike yov over mmedP 




Yes, the Turner Model 99 Dynamic h the 
greatest mike in the world for taking hard 
knocks ... yet retains the perfect response and 
sensitivity that make the 99 an outstanding 
microphone value. 

Indoors or outdoors — for ham rig, broadcast 
remotes, sound installations — the Turner 99 
is completely dependable. For mobile public 
address systems, paging systems, communica- 
tions or recording machines, the 99 delivers 
crisp, cleat results. Its smooth response is not 
affected by heat, cold or humidity. 

Specify the Turner Model 99 Pj'namic micro- 
phone with confidence. Use it with pride. 
Order from yosir Turner dealer or represent- 
ative, or write direct for complete micro- 
phone literature. 



TURNER 
Model 99 



m-. 



1 



Response: 60 — 9000 c.p.s. 

Level; 52 db below 1 voli/dyne/ 
sq, cm. at high impedance 

Impedance: 50, 200, SOO ohms 
or high impedance 
List Price S36.00 



THE 



TURNER 



IN CANADA: 

Canadlor) Marconi Ca., Ltd. 
Toronto, Ont.f ^ Branches 

EXPORT: 
Ad. Auriema, 89 Brand Street 
New Yoi-k 4, Y. 




COMPANY 



929 17th Street N.E. 
Cedar Rapids, lowo 
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ACOUSTICAL LENS 
FOR LOUD 
SPEAKER 
USE! 

Distributing a 
uidjorm sound 
\^'avc ovyr tht; entire 
audio spectrum, the new 
Jim Lansing acoustical lens 
smooths wi the iiisii frequencies and 
gives [liem a mellowness that your ear 
will appreciate instantly. Unlike the 
nuiliii-diiilar horn, which performs wei! 
at some Ireqiiencies but beams or dis- 
tributes very poorly at others, the new 
lens is not sensitive to frequeiiey. .. he- 
cause the band width is wider than the 
audio spectrum with which it is used. 
The nciv lens and horn is for use with 
the Jim Lansing #175 high frequency 
driver. 

TRANSPARENCY CAN BE MEASURED! 

Transparency or absorption 
in the new Jim Lansing 
acniistical lens 
is measured in the same 
as it is in the optical lens 
— by indexofrefraction. 
The percentage of sound ab- 
sorbed by the Jim Lansing 
acoustical lens is less than the 
percentagt' of light absorbed 
by the finest optical lens. 

W-l-D-E PISTRfBUTION ANGLE! 

The iJiigle of distribution which is con- 
IroIJed by curvature and index of refrac- 
tion can now be varied between 
limits-.. p<?rmitiin« the sound lo be con- 
centrated or difTused. The 175 DLH 
sho^vn above (driver, lens and liorn) 
distributes over a 90° solid ande. 





A graphitcal t^iagroiti or ray tracing of 
ihe operaJiojD of ihe Jirn lonsmg acous- 
t'Cai negative Jens showing fccol point 
and diffusion angle os controlled by 
cuj^oigre ond mdex of refj-aciion. 

Ask your audio dealer 
for den^oni&lrcrti&n of 
ihe new/ Jim Lansing 
-cicau&ticol Fens today! 



JAMES B.LANSiNS 
SOUND, INC. 



FLlTCHiR DRJVI 
tOS ANGELES 3 % CALIFORNIA 




n (t S T ) H f 1 H E $ 0 I) K D 



NEW PRODUCTS 



• Portable Transcription Player. Many 
iieeds of schools and industry iviU be 
served by the Model TR-16AM combina- 
tion record player and public a.ddress sys- 
tem. Capable of handling records of any 
size up to nVi In. diametev, the player 
provides opeiation at 33 ]/3, 45, or 7S 
i-.p.m., with a speein! iiinti-ol to provide 




minor variation from the three standards. 
Weighted 10-in. turntable contributes to 
sta,bility. Circuitry of the unit includes 
a built-in scratch suppressor. Standard 
equipment includes a GE variable reluc- 
tance pickup. Power output is 10 ivatts. 
itanufactured by Newcomb Audio Prod- 
ucts Co., 6S34 Lexington Ave., Hollywood. 
Calif, 



• Vide Baaffe Speaker. Exceptional dis- 
persion of high frequencies is a feat.ure 
fit the new University Dif¥uEicone-12, a 
30-ivatt speaker designed to fill the need 
for a high-duality unit in the moderate 
price field. High-frequency response ex- 
tends beyond IS.OOO eps. The "dlffusor" 
clement provides dual horn loading of the 
spcaicer apex, thus substantially increas- 
injT efficiency in the upper frequency 
ranf^re, at the same time affording radial 
projection and aperture diffusion to assure 




reception of the speaker's entire range of 
reproduction irrespective of the listener's 
location. Constructional features include 
a 1^4 lb Alnioo V magnet and a 2-in, voice 
coil, Design of the Di(Eusicone-12 permits 
replacement of either the diaphragm- 
liasltet assembly, or the magnet, in a 
matter of minutes with an ordinary scre\v 
driver the only required tool, A complete 
catalog sheet, including cabinet drawings, 
will be supplied free on request to Uni- 
versity Ijoudspeakers, Inc., SO S, Kensico 
Ave., White Plains, N, Y, 



• Pre-Pabricatea TM-AM Tttaor Kit. A 

recent departure in tuner design 3s tlie 
new Collins "Pre-Fab" model. Made up of 
four wired and tested sub-assemblies, the 
tuner is easily completed by the user with 
sul>.stantial savings <iver the cost of a 
ilnished unit. The Pre-Fab kit Is composed 
of (1) the FM r,f, tuning circuit, (S) the 
FM Lf. amplifier, (85 the AM tuning cir- 
cuit, and (4> the cha.'ssis as.sembly which 




^includes power supply and necessary liard- 
ware. Each unii; is mounted, wired, tested, 
and aligned at the factory, and the same 
tubes used during tests are included with 
tl^e It it when shipped, thus eliminating the 
need for intricate alignment procedures on 
the part of the user. Average sensitivity 
i f the completed tuner is 6 l6 10 micro- 
volts. Physical dimensions are 6x8x17 
ins. Collins Audio Products Company, F. 
O, BoK 3()S. Westtield, N. J. 



■ Mlniatnre An ilia OsciUator. Although 
tin^' in size, the new Waveforms Mode! 
SIS-B extcmled-range audio oscillator 
equals in performance many of its stand- 
ard-size counter-parts. A precision instru- 
ment in every respect, it measures but 
GX'l'Axs'/i ins, Frequency range Is tS 
eps to 1.2 nic in five overlapping ranges. 
Constant output is within +0.5 dh from 
IS CPS to 100 i4C. Distortion is less thaji 
0.2 per cent oyer most of useful range. 




Output voltage is calibrated, and the. unit 
is equijjped with a 300-deg. vernier-drive 
dial. Operation with balanced output Is 
afforded l>y means of Type T-10 matching 
triinsformer available a.s accessory. Manu- 
factured by Waveforms, Inc., 333 Sixth 
Ave., New York 1-1, N. Y. 



• Oomer Cabinet Kit. A new kit which, 
when assembled, makes an acoustically 
coi-rect folded-horn corner speaker en- 
closure, is the newest addition to the line 
of cabinetrv manufactured by G ^ H 
Wood Products Co., 75 N. 11th St., Brook- 
lyn 11, X. Y. Sold through jobbers under 
the com!)any's trade mme Cabinart, the 
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kll is remarkably low pi-ice-a. and is suii- 
plted conipJete including cut lumber, grill 
■cloth, hardware, plastic wood, ticoustic 
Insulation, and assembly instructions. 



• Vaouum-Tii'ba Voltmetai:. Hickok's new 
Model 213 VTVM affords laboratory 
miracy in an instrument de^;i^netl GSSen- 
tially for field engineers and service tech- 
nicians. Featured with the ^15 is a new 
^ual-purpose a.c.-d.c. prfjhe with built-in 
switching. D.c. range is to 120O volts with 




10 megohms input resistance. Ke.adable 
resistance range is 0,2 ohm to 1000 meg- 
ohms with center scale readinj; of 10. A.c. 
ranges are to 1200 volts rms, and 3200 
I'oUs peak-to-peak. Input impedance is 80 
megohms shunted by 150 mmf. Frequency 
response is 40 cps to 3.6 mc. Crystal probe 
fs available as accessory to extend useful 
ranijc to 250 me. For complete information 
write to The Hickok Electrical Instrument 
Co., 10617 Dupont Ave., Cleveland S, Ohio. 



NEW LITERATURE 

• Tnlie BpeaJCtmejit, Radio Corporation of 
j^SLerioa, llarrison, N. J. is now distribut- 
ingr a revised edition of the booklet titled 
Preferred Tube Tyyes for New Equipment 
Design. Advances m tube design and ap- 
plication are reflected in m£irty revisions 
in this latest version of an old standby in 
the engineering field. Copy will be mailed 
iree on request. 



• Freed Transfonaer Company, ITIS-S^ 
Weirfleld St., Brooklyn (Eidgewood) 27, 
N, Y. is publishing in booklet form a 
sumvnary of the many types of transform- 
ers and test instruments manufactured by 
the company, also information on the tech- 
nical literature the company has available. 
Will be mailed free on request for "Freed 

;Faets." 



• Attiei^caiL standards Association, 70 E. 

■iSth St., New York 17, N. Y. has approved 
and is distributing The American Stand- 
ard Graphical Symbols for Single (One) 
Line Electrical Engineering Diagrams, 
2S2.1.1.-1SS1. Offering for the first time a 
single volume in which are combined 
single-line diagrams for use in both 
power and communication work, this 
Standard coordinates the diagrams con- 
'talhed In the American Standard Graphi- 
cal Symbols for Electrical Power and Con- 
trol, Z3-2.3-1946, and for Telepbone, Tele- 
graph and Radio Use, KS2.5-1914, The 
Standard contains SI sections covering 
symbols for almost all electrical circuits 
in the field of power and communication. 
Copy of the Standard may be obtained 
from lh<s Association upon remittance of 
SI.40. 



• Antara diemicals Sivlsiori of aenoral 
Syestnff Corporntlon, 4S5 Hudson St., New 
York 14. N. y, baa assembled in booklet 
form the complete story of the Company's 
Uniqiii? product, Carbonyl Iron Powders. 
This booklet represents industrial pub- 
lishing at tts be,s'£. Lavishly illustrated and 
printed in many coloj-s, it covers the 
manui'acture and usage of iron powders 
in such a manner that even the most tech- 
nical aspects ot the subject are under- 
standable to the engineer whose sphere of 
speeialiaatloj; may He in other fields. A 
necessity irrespective of what your inter- 
est may be In electronic englneei ing. 
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WAVEFORMS MODEL A-20-5 

Music lovers and critici Have acclaimed 
this superb amplifier as one o£ the iineit 
at any price. Inputs- — Radio, Magnetic 
pKono, 2 others. All with individual con- 
trols. Controls — Selector^ Volume, Bass, 

Treble Cutoff. Frequency Response 1 

db from 20 to 20,000 cps. Power rating 
■ — ^20 watts. 




NET 



$199.50 



GARRARD RC-80 

Professional engineers attest tb tbc oiit- 
standiikg performance of this superb, 
completely automatic recorci changer. 
Heavy-duty constant speed motor assures 
quiet operation- — -without "wows." Re- 
movable spindle permits removing records 
without damage. Three speeds. Auto- 
matic shut-o^. Special heavy duty spindle 
for 45 rpm records. 

NET (less pickup) $39.00 




AUDAK CHROMATIC 
DIAMOND POLYPHASE DL6 

Thousands of AUDAX owners are ac- 
claiming POLYPHASE reproducers as in- 
dispensable where absolute quality of 
performance is desired. And now the new 
CHROMATIC POLYPHASE witK its 
near-inftnite compliance of record groove 
and stylus, gives to the listener a new 
thrill in music reproduction, ♦ , . Never 
before such Ear-Quality, . , . Never 
before such absolute fidelity to the orig- 
inal. It is truly "the standard by which 
others arc judged and valued." 

NET (with changer adapter) . . $43.51 
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ELECTRO- VOICE 
COAXIAL MODEL SP-12 

All the magic of high-fidelity reproduc- 
tion is yours with the RADAX SUPER- 
TWELVE loudspeaker system. Coaxial in 
principle, both low and high frequencies 
reach respective speakers thru an ex-* 
tremely effective crossover network. 
Power Rating — 25 watts. Frequency Re- 
sponse — 70 to 13,000 cps. Impedance- — - 
S ohms. 

NET $52.92 
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NEW BIC CATALOGUE: You'll want our new 
48 page Catalogue featuring the latest and finest 
in equipment for audlopliiles. Just drop ms a 
postcard^ ot phone: 

COrtland 7-0315 
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69 CORTLANDT ST., NEW YORK 7, N, Y. 
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WILLIAMSON HR-1 5 AMPLIFIER 
KIT 

: ^- 

Ttie lainaus Williamson HR-15 amplifier circuit 
, , . now available with the original Partridge 
transformers built to Williamson's spEClfications. 
Build this kit In 3 hours or less, anil en|oy sound 
of a nuatity you never heard before. The HH'15 Is 
3 2-Chassis power amplifier tor use with tuners 
or oVn&t front ends Iiavlnf; own volume and tone 
controls. All American triodes, 2-SSN7GT, 2-807 
or 6BG5G in PP output, 5V4G rectifier. Response 
± ,5 db, 10-100,000 cycles. Output impedances 
1,7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. 20 db. of feedback around 4 stages and the 
output transformers, t^it is Complete with Tubes, 
Punched Chassis, Pre.wlred tresis tor Board, Sock- 
ets. Genuine Partridge Output Transformer, and 
All Mecessary Parts $76.50 

As Above, V(ith CFB Transformer $B0.00 

PAHTHIDGE Outnut Transformers available 

separately WWFB. as used In above t(it,.t26.0tl 
CFB Transformer, Hermetically sealed $40.00 

HR-15T A Williamson Kit with all TRIAD TRANS- 
FORMERS , , , including power transformer, 
chokes and specially designed output trans- 
former which is completely sealed in tar, d: 2 
db, 10-100,000 cps. Harmonic Distortion less 
than .1% — 10 watts output. Output Impedances 

4-8-16 ohms $69.50 

Both HR-IS and HR-15T Kits available with KT-66 
tubes (or $3.00 extra. 



IN STOCK... 
THE COMPLETE LINE OF 



RANSFORMER 
PRODUCTS 



lExtfutiVe vi'iffi HAKVEY In the N. Y. area) 

Transformers for atl applications- Military and 
Civilian ~ High Fidelity Audio Components, 
"Trijets" - Kermettcally Sealed Midgets, Power 
Transformers, Replacements, Filters, Reactors, 

etc for tha lal oratory, industrial, servicine, 

public address and radio amateur fields. Com- 
plete stocks of all components are on hand for 
immediate delivery. 

The TRIAD "HS" series of transformers Intor- 
porates hum-buchlng coils and nicket-alloy mul- 
tiple shielding for minimum pickup. They are 
small In size, light in weight, rigidly supported 
and hermetically sealed. Note actual appearance 
of the "HS" case, on left, 
and the telescopic view 
M fail ^ <"< r'Eht which tllus- 
m trates the construction 

II of this particular typo. 



Write far latest 
catalog. 



HOTE: In view ot the rapidly changing market 
conditions, alt prices shown are subject to 
change without notice and are net, F.O.B., N.Y.C. 



Popular-Frked 

GARRARD 

THREE-SPEED RECORD PLAYER 

An excellent liilil designed to sat- 
isfy the increasing demand for a 
tliree-speed, single record player. 
Same sturdy const rnction and preci- 
sion parts as the famous GARRARD 
Record Changer. Four pole, heavy 
duly silent motor. Hum-free! 
Rumble-free! Heavy weighted turn- 
table. Interchangeable plug-in heads 
for crystal or magnetic cartridges. 

Model M, less cartridge, only $24.50 

Model MC, with dual stylus crystal 

turnover cartridge, only $29.65 




VISIT TfllE 
AtlDIO-TORIQM 

C«mt lit nnd vii-it W)t 
ntw »mnd deporf- 
mtni . , . Dit thftit 
itHiD Dad Htiny n»/e 

St ftlt. IJblBl. 



Telephone "7^^^^ mifliohBrg M50D~^ 



HnRUEV 

RADIO COMPANY, INC. 



^ 1 03 West 43 rd St., New YoritTMrY!^ 



NOrtt In vtiw mf tht 
rapidly (IrtiRflljtfl jnar- 
ktt ondittetit, sM 
pri<ti ttiAwit d»t tub- 
{«t t* ding* wlthaM 
Miitt t»i art Niir, 
r.O.B., N.V.C. 



VOLUME CONTROLS 

[from page 15] 

Pig. 7 and acklitig coinpeiisator R^C^. 
Tlus is equivalent to combining (B) and 
(C). Proper clioice of values and tap 
cati yieiil a closer approximation to? til's 
theoretical curves of Fig. 5. 

Apparent Loudness and Room Noisa 

The compensated control has the ad- 
vantag-e of making listening easier in the 
jirestnce o{ room noise, us indicated by 
Fig. 12, A good deal of tlic power m 
nmsic and speech is concentrated ill the 
frequency region below 500 cps. Cofii- 
pensating a 50 -db -level prog^ram so that 
it approaches the over-all frerjnency 
sponse of an uncompensated 80 db aver- 
age level can make the progratn sound 
mucli louder without increase in annoy- 
ance facior, because proper ija lance 
bass and treble prevents tlie shrillness 
which often characterizes the uncom- 
pensated low-level reproduction of voice 
or music. This makes backgroimd music 
to meals or conversation much more 
soothing and pleasant. 

Both tile noise and the signal curves' 
ill Fig. 12 have loudness sensation as il: 
appears to the mind as the ordinate. The 
usual method of presenting room noise 
over the audio-frequency range in terms 
of sound pressure Or intensity level tends 
to give a misleading impression of the 
annoyance effect of the low -frequency 
noise components. Fortunately, tin; ear 
responds so poorly to lov/ frcfjuencies at 
the usual roora-noise intensity levels that 
noise such as the hum of 60- cps home 
machinery remains tolerable. 

Listening at lower than coneert-hajl. 
levels also pays another dividend besides 
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SOUND PFiESiSURE - db 



Fig. 13. Harmonic distortion of the human hear- 
ing system at 1000 cps. Includes harmonics 
from second to fifth, inclusive. 

toleration by family and neighbors. As 
Fig. 13 shows, the harmonic distortion 
of the human hearing system is quite 
low, less than 3 per cent, at a low sound 
pressure level sucli as 50 dh.^ At SO db, 
however, tlie harmonic distortion is high, 
about 22 per cent, and intermoduJatioii 
distortion components will be present in 



•■' Deri\'ed from data on sabjvctive tone 
measurements ; Moe, /. Acous. Soc. Am,, 

mz. 
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iitipleasatitly large qwaiitity ou compicx 
tones. Many people react unfavorably to 
high somul levels ; it seems rather likely 
thai this is due not just to distorted re- 
production but also to distortion in the 
individual hearing system. If this is so, 
no nmniuit of improvement in amplifier 
and speaker fidelity, or otiiei' clement., 
in tfiie reproducer chain will sell loud 
Roiuid to some persons. 

Amplifier Power Requirements 

It is desirable to have fairly definite 
knowledge as to the niaxinium output 
[jowcr I'ecjuiremeiit oi the amplifier 
needed for tha maximuni averai^e level 
of SO-dh sound pressure on which the 
bass compensation previously considered 
is based. Since the low frequencies will 
he attenuated much less than the middle 
and high registers at low-level settings 
of the volume control, the amplifier will 




Fig, 14, Loudspeaker power input required for 
various sound levels, based on 3 per cent ef- 
ficiency, 

be working nearer to full-load conditions 
ihaii it would without compensation. 
Figure 14 shows the value required for 
various room volumes,'' on the basis 
01 a loudspeaker electrical -to-acoustic 
])ower coni'crsion efficiency of 3 per 
cent, which is fairly representative of 
the average direct radiator or cone loud- 
speaker installation. It can be seen that 
a room of 2000 cubic feet volume (for 
instance, a living room 17 x 13x9 feet) 
will require 0,1 watt electrical power 
input to the loudspeaker for 80 db level, 
and 10 watts for peak levels of 100 db 
sounil pressure. This can be 10 watts of 
niaxinunn "undistorted" output, which 
generally means about 5 to 10 per cent 
electrical distortion. A S-watt amplifier 
will, of course, produce 97 db instead of 
100 db peak level for the same distor- 
tion. As Fig. 13 shows, hearing distor- 
tioH is about .35 per ce.iit at 100 dh sound 
])ressnre level, and the amplifier's 5 or 
10 per cent wdil not be too important. 

Input Level Adjustment 

Since the compensation is based on 80 

' Based on data Sor acoustic power re- 
quired at 80-db sound inteusity ; Olson, 
RCA }?e%>ieze, 1P36. 





m OTHER CARTRIDGE CAN 
PERFORM LIKE A PICKERING 

patcntcil desit/n 

DMMii; mmm 

ihrouf/lipnt the entire audible range 



/ I 
priivides 




I* 



* DYNAMIC 
COUPLING 
ASSURES 

• constant ttyljt contact 
with tho record grooves 
over thfi entire avdio 
ipeciium (10-20,000 cpj) 

• full frequency rejponie 

• full trantient retpanto^ 

NO RESONANCES 
NO MfSTRACK/NG 
NO GRINDING OF 
GROOVE WALLS 



\Vt:li-mformvd t^ii^incrrs an<r tccliTiiciaus, sclioolc<[ in 
ihe priciioc of clcflro-iiitH-hariics, kiio>v lliat only wUZc- 
Tniifjc fn-<|iic)ir'y r^-sponstr providL's full traiisionl re- 
sponsc \ xho L-U-<^Tmiii<: iihi-nomctm which ctiubLL:s [he 
rc-protliiriion c>f or^^ho-^lral music wtlh all the subllo 
snnnd^ thai ^\\^^ cac^h musicn) iristrument its individual 
character. 

Pichorin^; cn^jiiiprrii and rlrsif^rnirs hiivtr bill one objec- 
tive » , , tn produce protLiicLs that wdl please the music 
[oi'crs"" jiiJh.iliah^c :ij)in?titi^ f<ir ihc flawUiss rt'crcaliori of 
rcconlod inuv^ic . . . for ihe iitmo!»t hi quality insist u^jon 
ritkcriiig Audio Cotupoiictits» 



PtcHerine Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, wittiout loss of 
definition, ^ust as a fine cptl- 
oal lens passes all of the col- 
ors in ttie rainbow. 

For literature address Dept. A 




This Audio Oscillator 
With A Thermometer 

El-Tronics "Temperature De- 
sign" minimizes thermal 
drift, while an electronically 
regulated power supply as- 
sures stable operation. No 
electrolytic capacitors are 
used. Clean lines make this 
superb instrument "fit in" for 
any laboratory — by mount- 
ing in a relay rack or table 
cabinet. 



Was Designed 
In Mind 
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SPECIFICATIONS 



Write for Free Catalog 



• FREQUEIvlCY 

COVERAGE; 

20 to 200,000 cycks in 
four ranges, 

• FREOUENCY DIAL: 

6" dEaniettr, direct reading, 
vtrni«r drive, 

• OUTPUT VOLTAGE: 

0 to 10 volts conlJniiguily 
variable, Stanitard load: 
1000 olim resistive. 

• CALIBRATION 

ACCURACY: 1% 
Rack panel constrLttian, 
No zero set necessary, 

• HUM LEVEL 

Minus 50 Db I 



• FREQUENCY 

RESPONSE. 

- 1 Db from 20 to 200,000 
cycles, 

• DRIFT: 

- 2% or lietttr. 

• DISTORTION: 

Less tfiaiT 1% ttimughnit 
entire airdio r^npc. 

• POWER SUPPLY 

Nominal 115 votts 50/60 
cyelci, 60 watti, EiectfOn- 
lesily regulated Internal tug- 
piy permits operation on 
line voltagi between 105- 
125v, 



2667 N. HOWARD STREET 
Philadelphia 33, Pa. 
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There's o bf.g fdcJor s,howiing up in the Jope recording 
vforid . . . pfs th(? Pfogedy of High Alomtenonte Cosfs. 
Mony rfld^io sia lions ore confronted with the doily 
rituoJ of recorder checking ond odfusttng. Added to 
[he time cost of such in^.pecHons ihe cost of frc 
quent ports replacernonts ond loss of progrorri [tunc, 

!n con^^C(5^, Ampex users find their equipment will 
operoie continuously eighteen houri o doy with but 
infrfi<)uent trrspection. Lfplteep ond repiocements ore 
olmc^st ftil; heads hove remorkobiy long Jifc, AmpcJt 
pcifforinonce is corstoni over long periods of contin- 
uous opcrolion. Long lite with low mointcnonce it 
ossured in eoch Ampex recorder by high manufoc 
during iiandard^ ond complete test of eoch mochino 
before ?hipmer>t. It oil cidds up lo one sure foci — 
A-iape^ quickly pays for ftseJf out of sovings from 
lower ope/oting costs ond odded dependgbili^y. 



Complete S pec ifKiit ions on Request 

Shown it [he timo prove;! Model 300 Consdc. 
Thf^Lh^hiowl the fcoJd of profess iand] audle 
retordiog thfi mflchEnc is Jho fecognii*d 
looker. 



AMPEX ELECTRIC CORP 

Redwood City, Californ 
Dealers i>i Pri»cil)ai Ci 



= AMPEX 



We're not spying you MUST have AUDIO ENGINEERING 

BUT ooi" many rea tiers think of AE as a sort of institution, a necessity 
for their interests and way of thinking. Our readers tell us they 
think AE is worth its priec and much more. 

IF YOU ARE interested in Audio (and who isn't, these days?), yon 
know that AE IS THE ONE MAGAZINE DEVOTED TO AUDIO 
AND NOTHING BUT AUDIO. 

IF YOU WANT to know wliat is happening in yonr field of work or how 
to better the sound equipment you are making for yonr living room, 
you'll want every issue of AE. 

SO) before you miss one of the stimulating issues we have scheduled for 
the spring montli^ ahead, fill out the coupon below. Tliat one back 
issue yon need unost is generally sold out. 

— 

1 AUDIO ENGINEERING 
I 342 Madison Avenue, New York 17, N. Y. 

I EncFDsed is my □ check □ money order for $ for my subscription to AUDIO 

I ENCIiNEERING FOR □ 1 yr p 2yrs. 

j Subscription Price in U. S. A. and Canada and Pan American Union: 1 yr — $3; 2 yrs — $5- 
I Add $1. per year for foreign subscriptions. 
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(lb as^era^e maximum SOUfldr. pressure 
level, the input to the audio amplifier 
trom radio receiver or phoiiograph- 
picltup circuits should be adjusted to 
produce about that output level at maxi- 
mvivii output position of the GOnipeiisated 
vohiine coutroi. The curves of Pig. 14 
will facilitate such adjustmeiii if a stand- 
ard freqtscncy record (or audio oscilla- 
tor) and output voltmeter are available. 
The proper 'input level is not a highly 
critical matter, since record and radio 
program average levels and balance 
vary. If tile loudspeaker conversion efifi- 
cieucy is 1 .V2 or 6 per cent instead of 3, 
it will produce only plus or minus 3 db 
error in setting up tlie level by the 
curves of Pig, i4. A good memory for 
the way music sounds in the concert hall 
may not be as tmreliable a criterion for 
adjusting the input llevel as it may seem 
offhand. 

Conclusions 

Tlie author has found that a compen- 
sator designed on the basis discussed 
above is a very desirable addition to a 
M,'i de-band radio-phonograph system in 
home use. It appears to make miisic 
nnich more tolerable to the casual lis- 
tener. Because of this factor of less an- 
noj^ance to other people who may not 
particularly wish to hsten, proper auto- 
njatic bass compensation should always 
be considered for indusioti in enter- 
tainment receivers intended for either 
civilian or militarj' use. The military 
types generally operate in rather noisy 
locations with many persons present, and 
especially need the advantage shown in 
Fig. 12.' 

The following conclusions have heeii 
reached as the result of this study : 

(a) Automatic bass cosupensation, as 
obtained by combination with the vol- 
ume control, is highly desirable in enter- 
tainment receiver and phonog^raph equip- 
ment. 

(b) Because they are plotted on the 
basis of an arbitrary change in sound 
pressure or intensity level between 
curves, the so-called Fletcher -Munson 
curves do not provide a direct indication 
of loudness sensation. If a control liaving 
a linear rate of change in db of loudness 
sensation is desired, curves of apparent 
loudness sensation in the mind versus 
sound pressure level should he used to 
determine resistance taper. 

(c) An average maximum sound pres- 
sure level of SO db at the listener's ears 
appears to be a desirable value for de- 
signing compensating circuits for enter- 
taimnent purposes. 

(d) It is feasible to include fjxed 
bigfli-frequency compensation to correct 
for deficiencies in various parts of the 
reproducii\g system to a rcasonabSe de- 
gree, because the high-frequency re- 
sponse of the human hearing system is 
substantially constant at the sound pres- 
sure levels of interest. 

(e) Most engineers interested iii 
sound reproduction and many musicians, 
if allowed to liste:i at the levels they 
prefer, wiJl need reproducing equipment 
of about 10 tinies the power rating re- 
quired by the general public. 
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JACK PANELS 

A complete line of fack panel as- 
semblies and patch cords filling 
practically every need of the broad- 
cast station. 

In production now! 

Write for Bulletins R-15 and 
R-23 for complete descriptions 



iRimm.ioc. 



LIBERTYVILLE, ILL 



SINCe 1922' 




NEW YORK 
HEADQUARTERS 




SOUND-RECORDING 

EQUIPMENT & ACCESSORIES 



LOUDSPEAKER DAMPING 

Ifroni page 13'\ 

sible to go. The obvious approach is 
merely to increase the value of Rf until 
the amplifier oscillates and then back off 
to a safely stable value. After this has 
been done ihe actual vahies attained may 
be measured and calculated as shown. 
An alternate metliod of measurement 
is interesting and useful because of its 
simplicity and because it may be used 
to measure either positive or negative 
values. An a.c, bridge and a resistor 
are required. The resistor should be 
some hat larg'er than the negative re- 
sistance the amplifier is expected to 
tiave and should be measured first on the 
bridg'e by itself. Then the resistor, 
bridge, and amplifier are connected as 
shown in Fig. 7 and the bridge is bal- 



— AMPLIFIER 

INPUT OUTPUT 



o-WA^<J 



a.c, 

BRIDGE 



Fig. 7. Set-up for measuring output impedance. 

ai5ce(l. The input terminals of the ampli- 
fier are shorted and the only signal 
source used is that within the bridge. 
The resistance of the amplifier is the 
indication of the bridge at balance minus 
the resistor value. 

If, for example, the resistor is 10 
ohms and in the circuit of Fig. 7 the 
bridge balances at 5 ohms, the amplifier 
iiitiernal resistance is 5-10 = - 5 ohms. A 
positive internal amplifier resistance 
may be measured simply by connecting 
the bridge to the amplifier without a re- 
sistor and accepting the indication of 
the bridge at balance. 

All of the information given in this 
article has been checked extensively in 
the laboratory by independent empirical 
means, T!ie writer has tried to be care- 
ful to include no assumptions that can- 
not be proved without so labelling them. 

While it is true, as has been pointed 
owt by Clements, that improved speaker 
damping demands a price in some de- 
creased bass, the bass heard before ^\'as 
at least partly due to underdamping and 
coiisisted in some part of spurious cone 
excursions whicli tended to "compen- 
sate" for poor speaker-air coupling at 
low trecpiencies. The writer has not been 
able to detect any bass deficiency but 
has noticed a decided increase in clean 
and crisp sound. It is felt, in any case, 
that allowing a speaker to overshoot to 
compensate for deficient acoustic coupl- 
ing lietween cone and air is a poor way 
of trying to get something for nothing. 

The writer wishes to acknowledge 
the aid of Richard H. Dorf in organiz- 
ing this material for publication and in 
acting as a reverb eratit sounding board 
against which to throw the ideas de- 
veloped on dynamic negative feedback. 




O^^^^^^T^ 1 1 5 WEST 45th STREET, New York T 9, N. Y. 



3rd Floor 



Next to Times Square 
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www.americadradiohiflftHiteH. 




Unique new sound showroom makes selection of equipment an adventure in comfort, with 
literally hundreds of combinations available to the listener's fingertips from his easy chair. 



NEWEST rciidciivous ill Xcw Yorl; fur 
the hi-fi ciifhiisiast is the elahoratcly 
equipped sound studio of Iliidsoii 
Radio and Tclevi^sioii Corporation at -JS 
West 4Stli Street, in the heart of the Radio 
City area, Umisua! facilities have been pro- 
vided here for prospective customers to make 
comparative tests of timers, amplifiers, .speak- 
ers, turntables, and piiDUograpli pickup,s. 





Manager Max Baume demon- 
strates various amplifier- 
tuner-speaker combinations to 
a customer, using tiie small 
re mote- con tro! unit. This de- 
vice saves salesmen a lot of 
walking back and forth. 



The studio occupies tlie 
ciitire meKzanine floor, in- 
deiieiKleiit of the pnrts-sales 
floor on street level. Wall- 
to-wall cari^eting, eomfovt- 
ahie chairs, and attractive 
lamp.s convey a ''lionic at- 
iiiospliere." 

FCach eQiiipnienf jiositioii is e((iii])ped witti input and output jacks and a <Lz. operated relay 
for turning power on and off. Combinations of one input, two anipfifiers, and two speakers 
ai'e set up fiom a control box it5 the li\-iiia;-room section. Actual switching is performed hy 
telephone- type stepping switches, and A-E tests between the two amplifiers or speaker* are 
matle by relays, also actuated from the control f)o.\, I'^quipment volume controls are pre- 
set, and final adjustment of volume is made with a master pot at the remote position. This 
arrangement is popular with customers because it enables tbeui to make their selections 
easily, ,'\s many as 25 inputs, 5t) amplifiers, and 51) speakers can tie accomniodatefj, altliough 
there aren't tbat many available models. 

Left; Control cabinet for selector system, with cover removed to show inside wiring. Below, left 
to right: Main bank of tuners and amplifiers along a 22-(oot wall, and group of speakers in derrion- 
stration cabinets of uniform size and finish along far end of studio. 
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-as well as 



BUFFALO RADIO SUPPLY 

219-221 Genesee St., 

Dept. AB 
Buffalo 3, New York 

MACNAVOX HIGH FIDELITY 
RECORD DEMONSTRATORS 

Scnsatronal Bargain in Br^nd Now 

Rf^cord Dcrtion^fjrafors 
(BtJiit for Columbia by Magnavox) 

• Amplifier dcsifined in 
conjunction with the 
speaker to be capable 
of bringing you the 
storm and fire of 
Wagnerian ooera or 
the light and lilting 
meSodv of Debussy 
With equal redilisnn. 

• Oversize \2" speaker 

• Inclined soundine 
board 

» Console Cabinet ap- 
projiimately a yard 
wide and a yard high 

• 2 tone controls — Treble and bass- 
2 volun^e controls 

» A pickup that is as gentle a$ a beam of winter 
sunshine. Intended to Jeave records in new 
condition after demonstration. 

» 78 and 33 1/3 R.P.M. Originally ^-speed motor, 
but Columbia h^d the sieeve on the motor 
shaft for 45 R.P.M. removed, so the RC A, 
doughnuts couid not be played. This can be 
re-installed tor a few cents, if you must play 
tha doughnutSr 

• No expense was spared In producinc these 
record demonstrators. They were Columbia's 
weapon in the savage, relentless and costly war 
between the titans in the record business that 
only ^ded when R.CA, started to market 
33 1/3 R.P.M. records under its own label. 

• this buy of a lifetime is guaranteed to please 
you. price omiy 56O»00. A quick sellout is cer- 
tain at this low price. Rush your order. 

• Extra special — We have a few of the Magnavox 
amplifiers alone, brand new and identical with 
the amplifier in the record demonstratar listed 
above. These have the separate bass and treble 
tone controls and volume controJ, and are com- 
plete with tubes. Believe it or notn we are 
fetting these prices go for a $20.00 bill each. 
A bargain like this would be unbelievable be- 
fore Korea, let alone now. 

SUPER HEAVY DUTY HIGH FIDELITY 
UNIVERSAL OUTPUT TRANSFORMER 

by famous manufacturer 
Flat within \ db to 20,000 cps. Han- 
dles up to 125 watts without distor- 
tion • Hermetically sealed with 2500 
voJt insulation and porcelain stand- 
off terminals • 6^^a" high and 14 lbs. 
net weight • ] S voice coil imped- 
ances available, plus 500 ohm line * SSO.OO value 
\or only $20.00. 

35 MM SLIDE PROJECTOR & ENLARGER 

Most terrific photographic bargain of the 20th 
Century. A fine precision instrument with many 
features! 

• Takes rolf film cr 2 x 2 stides, 

- Automatic slide changer furnished. 

• No more waiting for enlargements to enioy your 
candid shots. Atl you need is a flat surface to 
project on. 

» Has 300 W no v Bulb, but 6v, 1 2v, 32v. or 
220v available. 

• 8 precision ground, optical glass elements in 
optical system. (No other projector on the mar- 
fcflt has more,) 

« Aufomatlc rewir.d of film. 

- Heat absorbing filter. 



• Use as an eniarger for 
making your own 
prints of any desired 

Si2C, 

• PlonO-ConveX Menis- 
cus Condenser. 

• 5" focus Srown-Violet 
coat^. doub!e anas- 
tigmat ^i3S lens. 

• Swivel projector head • Projector tilts to any 
angle on base * Brand new Society for Visual Edu- 
cation Model AAA Projector. Super Special $50. 





Similar SV^ Projector for strip fihn only with 
regular 3" focus lens $35.00 

35 MM 150 W Proiector similar to above for strip 
nim with regular \" focus lens SI 5.00 

NEW 18-WATT UTILITY AMPLIFIER KIT 

Kit Modct SA, high quality wide range 18-watt 
public address amplifier. Matched component 
parrs. 3-st3ge, high-gain circuit with push-pull 
7C5 output tubes. Dual inputs for mike, phono 
or radio tuner. Fully shielded. 
Umvefsal output to match 
ar^y speakers used. Fully vari- 
able tone control on output. 
CSl o Complete with all parts and 
1^^<X U tubes. Super Special. 



TRAVELING MIKE 

[from page 16] 

specially constructed <:Ufferfiiti;d ar- 
nuig'fmont. 

Ordinary curtain vail strves for the 
required niono-rai], and fine steel wire 
supports it tliroughotit its length. Snp- 
poits are combined with brackets for the 
pnlltrys that carry the mike lead across, 
fonr such pniley^, hcinii;- shown in /'"((/. 1. 
Notice that the rail should be erected 
with a sitg-iit arch, to prevent a tendency 
to bncUle with the weight of the mike 
loading-. The best degree of arching can 
be set up when installing the system. ]>y 
running the carriag-e aero.ss (with the 
mike attached) and adjusting the tension 
of the support wires until mechanical 
stability is achieved. 

The movement of the carriage must 
be noiseless, as any sounds made by it 
will be picked up by the microphone. 
This is achieved by jisi]]g ])ulk:y,s with 
rubber tires fitted as running" w-hecls for 
tiie carriage, and also for the sinail 
wheels of the differential arrangement. 
Take care in construction tiiat all 
wheels run freely and without being able 
to touch the chassis so as to scrape when 
traveHng. 

Figure 2 shows the construction of 
the differential in the carriage. When 
the carriage traverses, the stationary 
rotation conti'ol cord causes the differ- 
ential pulleys to rotate in opposite di- 
rections. The microphone spindle is 
•mchored to the dilTerential huh, so no 
rotEition of the mike is caused by this 
traverse action. But wdien the rotation 
control cord is moved by its control 
knob, both ditTereiitial pulleys rotate in 
the same direction, thus rotating (he 
fii fferetitial huh and the microphone 
coupled to it. It is Important to see that 
the microphone mounting is positively 
anchored to the spindle, and the spindle 
to the dilTerential hub, as these points 
take the full weight of the mike. 

Payout and hauling in of tlie mike 
lead is coupled to the carriage movement 
by means ot the large pulleys in the main 
pvdley systCiU shown in Pig. 3 at the 
control side. These are locked to the 
same shaft so that the mike cable moves 
with the traverse cord. The mike lead 
is kept in close contact with its drive 
pulley by means of two jockey pulleys 
moimted inside the cover of the pulley 
system housing. This arrangement en- 
sures that tlie connecting cable requires 
no attention, A bracket is fitted to the 
side of the mike carriage to drop the 
mike lead into the bearer pulleys pro- 
vided at intervals along the rail to carry 
it, figure 4 shows how this works. 

Operation 

Control is two handed, but the mike 
stays put in any position so that the 
hands are not "tied to the controls." The 
right hand controls votation of the mike 
head by means of a knob carrying a 
pulley for the endless tcord operating tlie 




HOW LEADING NETWORKS 

USE (gnEra©!? CONVERTERS 

Photo above shows NBC's Tominy Bartlett 
and UnWeiBal Recording Company engineers 
roaking transcriptions from STOBAGB BAT- 
TERY POWER br means of Carter Fre- 
quency Controlled Conyerfer. 

Wherever 115v, line voltage is not available, 
or hard to set. Carter Converters supply 
dependable AC power to make on location 
recordings. Operates from Btorage batteries, 
, . , Used by leading nefworlis, broadcast 
stations, and program producers. 

Recommended by Brush 
and Magnecord 



One model operates 
both Brusb and Mag- 
necord equipment. 
Delivers clean 60' 
cycle AC power. Be- 
tiuires no filtering. 
Frequency control 
feature compensates 
for 10% Input TOit- 
ace variation. Avail- 
able for 6. 12, 24, 
28, 32, 64, and llGv. 
DC input Toltace. 
Size 8^''xS%"!<7ft" 
hieh. WelBht only 
15% lbs. Perform- 
ance Guaranteed t 





Now Converter catalog 
Illustrates entire line of « 
Carter Rotary Convert- 1 
era for recording, TV. 
sound nroiection and 
transcription players, 
SELECTOR CHiVRT in- 
cluded tells model to 
suit your purpose. Mail 
Coupon now (or your 
copy and name of 
neacest Carter distribu- 
tor. 



I 



^U(i(BJT MOTOR COMPANY 

264S N. MAPLEWOOD AVE., CHICAGO 47 



carter Hotor Co. 

^648 Hr MaUkWOOd Ave., 

Ohl»B0 47, III, 

PitUt lena CilolDZ r349 ^lUi lolormatlon 

of nsATflfil dlJirlbutoT. 
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€i%e U^e tie^e, - - ^<w^ (teed 

theMAGNEMITE* 



7^ fO-PofuU Pontedte 

BATTERY-OPERATED TAPE RECORDER 




Net . ^ 
Factory Price $189^° 

Complete with batteries, 
microphone, ond earphones. 



The MAGNEMITE* offers convenience in field record- 
ing never before attained. Itiis unusual uiut measures 
only 1114 X aVi x 51^ inches, and weighs only 9% lbs., 
including its self-contained batteries which last 100 
operating hours. At 1% in. per sec, tape speed, 2 lull 
hours oi recordings are accommodated on standard 
5 in. reels of tape. Constant tope speed is assured by 
means of a governor-controlled spring-wound motor 
that runs 15 minutes per winding. Recordings can be 
made up to a distance of 100 feel from the microphone. 
The same instrument may be used lor playbaclc 
through earphones or external amplifier. For any 
recording, in or away from home, office, or studio, it's 
the MAGNEMITE*! 

Order ioday, or writs for additionol liierafure lo: 



AMPLIFIER COI 

1 398 Broadway • 


kP. of AMERICA 1 

New York 13, N. Y. ' 





Over the past few years AUDIO ENGINEERING has 
proven itself a valuable reference work worthy of a 
permanent place in your library. Many of the 1951 
issues are exhausted, but you may have a complete 
bound volume of new copies for the entire year. 



Order Now 



$8.95 



Limited Supply 



Radio Magazines, Inc., 

342 Madison Ave., New York 17, N. Y. 



9205 DEGAUSSER 



Demagrtetizes magnetic tape and film 
to erase recordings and residuals. 
Accommodates 5400 foot reels of 
tape; 1000 foot, 3Smm. Write for 
Catalogue. Npt Price S69.S0 





CINEMA ENGINEERING COMPANY 

IStO WEST VERDUGO AVENUE, BURBtfNK, CALIFORNIA i 



Exp&rt J^^tnfi: Frozar i. HaAun, Ltd. . 3D1 Clay ^Inrsf * $an FroncE)», Cattf., U, Sf A, 



differential "^ear" in the caiTiage. Tlie 
left hand moves the carriage back and 
forth by raising and lowering a con- 
veniently placed handle. This handle, in 
conjunction with the rail terminal fixing 
and the floor fixtm-e below it, carries a 
pulley system to step up the foot or so 
of vertical movement (which is all that 
is comfortably available by moving a 
handle vertically) to a horizontal move- 
ment covering the whole length of the 
rail. Figure 3 clarifies this system, all 
except the essential pulleys and cord 
being omitted in the interests of clarity. 

All types of cord are slightly elastic, 
although a cord giving a good combina- 
tion of strength with pliability should be 



LEAD 
'BEAHta 
PULLEY 




1 L-R0TflT10NlU("":^^™£hL, 

' cotm-^^ 



Fig. 4. End view of the microphone carriage on 
3 section of monorail, to illustrate how the 
mike-lead clamp lays the lead in the bearer 
pulleys mounted on the rail supports. 

chosen. It should be quite flexible, yet 
with little stretch. The residual possi- 
bility of stretching means that precau- 
tions must be taken to prevent cords 
from leaving their pulleys when tension 
in one place due to movement allows 
slackness to appear else«'here. Lengths 
of tension spring are included in each 
cord to take up this slack automatically. 
Three .springs are required, one for each 
of the three lengths of cord in the system. 
The "endless" rotary control cord has 
one, to connect together Its two ends, 
The other two cords make up an "end- 
less" arrangement, with the carriage in- 
serted at one point and the control 
handle virtually at another. (Actually 
there are two ends, anchored at top and 
bottom of the pulley multiplying system, 
but if the drive were direct, i.e. so both 
handle and carriage moi'cd at the same 
rate, the system would be truly "end- 
less"). A spring is inserted m each of 
the ends of these cords, one to take up 
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y/e CoMPi£y^ 

STOO/O /.//V£ 

MAXIMUM STABILITYi Majciottfn^ bo» 
moil It »(i«nirQred or ouicr ptripVi»ry. eo»i 
arA lelf'-lovoSng, iho^-obiorbing, an1i-Tip, onli- 

MAXJMUM QUIET AND 
EASEi Speffcif Full-GrjpjVelvor- 

vfoor-prcof locking colleii, function imooihly 
Cl flighr pr«»ure, yeT Ctrnnor creep, jqrriH 
rotp, jolt or [or. 

MAXIMUM WEAR: Hoovy ov«;iiied 
for high»i duroblJifyr 
MAXIMUM VAfllETY: flexor or h>br», 

bcjOm, Crchciira Or coHap^ibto typfll'— ihor^'i on 
ATLAS }Eond ^dT your every }1vdi{> need. 
« 

Compare atlas ot your drur^buior TODAY. 
$«e wliy mere jTtpdi^i specify ATLAS ihon any 
otbfff line. Wjiro NOW for FREE loiwt Coto- 
3oo 551. 

AriAS ol» E?Qdf in ilid monufocturfl of public 
addreu loudipeakan and acceiiorin. 




SOUND CORP. 

1448.39lh Street, Brooklyn !B, Now York 
rn Qaflador Atiai f^o^io Ca/p., ltd,, TorcrlOt Ofltr 



THE 




IMMEDIATE 
DELIVERY 



, » . For use m 2-w3y and 3 -way speaker sys- 
tems havJne low cross-over frequencies. 
Kipecially adapted to iorner speakers using 
folded lottr-ltequency horns of iheKlipichtype, 
Acoustical cut-ofi: }30 cycles. Dispersion 
angle: homontal 90°; vertical S0°. No n- res- 
onant, accurate, metal casting. Permanent 
^ion-watping, unit consirucfion , . . superior 
to assembled borns. 

Modtl H.330 H. F. HORN-List Price $108 
With adaptor lor Electtovoice TlO and T25, 
Lansing D175, Stephens PIS and 108. Adaptori 
araiUhU for olhn drh'Sr unhi. 





PREAMPLIFIER 
EQUALIZER List.; 
AlOO J-SS : AlOOP 
(Scl f powered ) 
SS3-33 

For information on these and other high 
qu'iUty components, write 



DI\Ul/liiIiI\ looRMDn 

154G SECOND AVENUE • MEW VORK 28. N, If. 



slack wlieii pulling one way, and the 
other for pulling the other way. 

In the traverse operation, even witli 
.spring's, it would be possible to produce 
slack by pulling- too hard iu either direc- 
tion, so one spring would extend more 
than intended and the Other would com- 
pletely relax. To avoid this possibility, 
limiting wires are added to the back and 
forth springs, so that they cannot be 
overstretched to the point where the 
other cord would become slack. This 
arrang-enient gives particularly smooth 
operation, with freedom from trouble. 

All the parts, with the exception of the 
various pulleys, the monorail, and the 
mike itself, are constructed quite simply 
from sheet metal, using- a little amateur 
tinsmith's art. The pulleys, rubber tires, 
and their spindles can be purchased as 
.spares for any of the variety of toy con- 
struction kits on the market. 



LINEAR-SCALE 
AF WATTMETER 

{Froin page 17] 

couple meters are not designed to stand 
much overload — probably not over 10 
per cent at the most. Therefore, care 
should be taken to set the load switch to 
16 ohms for a few initial measurements 
to make sure that the amplifier could not 
exceed the 32-watt level — with the leads 
beino; connected to the appropriate 16- 
ohm output terminals. If it is found that 
the amplifier output does not exceed 32 
watts, the leads may be reconnected to 
the S-ohm terminals and the more ex- 
panded scale employed. 

Applications 

Most steady-state measurements are 
made with a fixed output power for a 
period of time; i.e. the duration of the 
measurement is sufficient for the 
sluggish action of a thermocouple meter. 
Such a meter would not be suitable for 
any kind of pro^^ram material because it 
is incapable of foUowing^ the audio en- 
velope at all closely. In making a series 
of IM measurements it has become 
standard practice to start at the maxi- 
mum output power expected — or de- 
termined by measurement — and to pro- 
gress downwards in power output, mak- 
ing distortion ineasurements at 1-watt 
intervals. This avoids the need for re- 
ducing the calibration settinji- before 
making each successive power -output in- 
crease. By starting at the top and re- 
ducing the power watt by watt, the 
calibration control is advanced slightly 
with each change in output. 

Spot checks with an a.f, voltmeter 
have shown the thermocouple meter to 
be accurate within the needs of produc- 
tion testing, and the added convenience 
of direct output-pov-er indications on a 
linear scale have made the additional in- 
vestment for the meter we!! repaid in 
time saved. 



HEADQUARTERS FOR 
SOUND EQUIPMENT 




r 

MACNECORD 
RECORDER & AMPLIFIER 

Complete Systems from $5S4.00 




r 

NEWCOMB 
AMPLIFIER 

Complete tine of High Quality Amplifiers, 
from small stngie units to large rack 
installations 




ELECTRO-VOICE SPEAKERS 
From $27.00 to $756.00 NET 
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SOUND AND RECORDING CD. 

1527 CHESTNUT ST. 
PHILA. 2, PA. ' Rf-6-8388 



I 



I 




Wrjl* tacfaV for this hig}i[/ i nf ofJUO Kve b»klet. 
Ctirnpl^tA fadimcal specifically of oH leading 
brcrtdt ond typei of tuhn for all elecf'onic cppl^ 

ihyntnnt, ftWttUom, kenotr^nt, plionatfarii, photo 
tyb«, K mil ring lypM, ate. lowiiWy illuitrol#d. 
Addrttu Dqpt, AF. 



>l*so COMPLETE STOCKS «f AtL TYPES 
KADIO-ElECTitONIC EQUIPMENT 




SOUND WHERE 
YOU WANT IT! 




COB-n COBRA HORN 

This horn projects sound only where if Is 
needed. Distribution pattern of 40° x 120° 
results in a concentrated beam of sound with 
out "up in the air" losses and ground reflec 
tions. CUTS COSTS . . . The elimination of 
reflex members In its "straight" horn design 
increases sound output and reduces amplifier 
input power up to 40%, Also excellent as a 
mid-range or high frequency horn in 2 and 
3 way wide range systems. Heavy cast alu- 
miituoi throughout. Cut-off is 250 cps and 
thread size is standard. Dimensions 17-56" 
H, 22-1/4" W, 13-3^" D. Free catalog. 



In Canada: 
Dominion 
Sound 
Equipments,] 
Ltd. 



SJ Eott 19th SUMI, Nevf York 3, N. », 



AES News 

THE Third Lecture Series given by the 
Audio Engineering Society began on 
January 10 witii H. H. Scott's paper on 
"The Amplifier and its Place in the Cir- 
cuit—A Survey," W. R. Ayres gave the 
second lecture on "Power and Voltage Am- 
plifiers" on January 17, and attendance was 
around 100 at both meetings. 

Availability of lecture notes on this se- 
ries will be announced at the close of the 
s/x'-week course. 

The Los Ang^eles Section of the AES 
recently elected new officers. Those chosen 
to serve during I9S2 were : Boyd McKnight, 
Chairman ; Richard Hastings, Vice-Chair- 
man ; Carl Shipman, Secretary; and West- 
ern Vice-President Howard Tremaine as 
Secretary. 

Frank Gilbert of Stephens Manufactur- 
ing Company provided the technical por- 
tion of the December 1 8th meeting with a 
talk and demonstration of a new, small 
wireless microphone for use in TV and 
movie studios. 



Positions open and Available 
PERSONNEL may be listed here at no 
charge to industry or to members of 
the Society. For insertion in this col- 
umn, brief announcements should be in 
the hands of the Secretary, Audio En- 
gineering Society, P, 0. Box 12, Oid 
Chelsea Station, N. Y, 11, N. Y., before 
the fifth of the month preceding the 
date of issue. 

■k Position! open • Positions Wanted 
> Salesman. For leading distributor of 
sound a,n(J recording equipment In metro- 
politan New York a,rea.. Box 201, AUDIO 
ENGINEERING, 

Itepafonan for tape and disc i-ecording 
e<iuipment. Full or part time. Box 202, 
AUDIO ENGINEBRIlsG. 
^ Engineers. White Sands Proving 
Ground needs several engineers of all 
types immediately, with excellent oppor- 
tunities in research, engineering, and de- 
velopment on guided missiles and com- 
ponent parts. Classifications needed are: 
efvil or mechanical, GS-11, $5940; eiac- 
trieal, GS-9. $5060; mechanical, GS-E, 
53410^ electronic (general), GS-9, $5060; 
mechanical GS-7, $4206; electronic (2) 
GS-11, ?ii940; mechanical, GS-11, $5940; 
engineers, all options, GS-5 and GS-T, 
S3410 and $4205; All salaries 011 per an- 
Tmm basis. Send Standard Application 
Form ST, obtainable at any Post Office of 
Civil Service Board of Examiners to Civil- 
ian Personnel OfBoe, Ordnance Corps, at 
"^VTiite Sands Proving Ground, Las Cruces, 
New Mexico. 

• Recording Teclinlclaji : Has good, all- 
around background with medium -sized 
organiisLlion. Expei'ienced in standard 
pitch and microgroove recording, and 
tape. Excellent tape editor. Versed in 
studio supervision, microphone tech- 
niques, monitoring, and all techniques re- 
lated to mastering and dubbing. "Works 
well with recording artists. Knows music: 
can read and edit from score. Sidney C. 
Silver, 107 Brooklyn Ave,, Brooklyn 16, 
N. Y. Phone trraclntli 3-04B1. 



CLASSIFIED 



R^tt;: lOc [ler word per insertion fcr nDTltDcnmerclal 
aflvcrliscmcnts: 2St per word tor tommerclal iid¥BT. 
Uscments. Ra.\^i are net, and no di^tDuntt wlJI bfl 
Bllowdd. Copy must Do accompanied by rcmlttante In 
full, ind must rootfi tfia New YorH offiw ty llio dnt 
Df the month preceding the date of iisut. 



FOR THE FINEST Audio System, or im- 
[jrove your old one, call Arthur Lerine, OUn- 
vllle 2-8015. 

THE ADDJO EXCHANGE buys and Bells 
liigli-fidelity sound sy-stems ant! components. 
Gufimnteea used and new eauiunient. Cata- 
logue. Department AE, 159-19 HHlslde Ave,, 
Janmica 32, New York. Oh 8-0445, 

FOR SALE : Jleissner 9-1001 F.M-AM tuner. 
Tliordftrson T-SlWll volume- expansion umpH- 
fier. KxOTllent condition ; tofsetiier or sepa- 
ratolT. Martin Star):, 550 Plncet Ave,, Clifton, 
N, ,r., or NYC telephone PLaaa 7-1200, Bit, 
l)SG7 0 a.in, to 4 p.m. 

SAVE ST.no ; PICKERING D-I40S Dlamona 
Stylus LP Cartridges on!y $28.50 each. Brand 
new. in sealed boxes. Kunrantced. S(ca3»niera. 
435 E. 74tH St., New York 21, N. Y. BD 8-2057. 

ELEi:tro -VOICE "SUm-Jim" Professional 
Jilicionhone, Slodei 055, cost $120 — your price 
S93. M!it filed pair Pickering Biamonds, 78 and 
33, pnst JflO—your price 515. Gray Model 802 
Profesional Equalizer, cost $49.5Cf — your price 
¥3ri. Above are all brand new, unused. Sfoney 
orflers only, f.o.h. New York. R. Bennis. Box 
CF-1, ..^UDio Engineering. 

REVERBERATION-time meter, like-new 
condition. 5150 (or (juiek uale. Bos CF-3, 
Aunii) Engineering. 

TAPE RECORDER— -Twin- Trai, ACA Model 
540C. Automatic two-way switchover system 
for two raclt-mounted TwiB-Trax cbnssis. ft-tn. 
VU meter, dubbins ainplifier for eopyinc Tapeis. 
1 .year old. excellent condition. OrlRinal cost 
$842 : will accept best oflter. Mr. Salerno. 65 
Tonnele Ave., Jersey City, N. J. Henderaon 
5-6365. 

WILL TRjIDE ok SELL: Syce. Wire na- 
corder meelianlsmj 50 spools wire recorded 
with concert nuisie. Jensen .TAP- 00 speaker, 
Winchester 53 target rifle, Colt match-tarKOt 
pistol, .i'i c;il. annuo. Super Iknnta liX Camera, 
Want Jlaftuecorfler or Concert one Tape Se- 
corder. Agress, 260-63 75th Ave.. Floral Park. 
N. T. 

POK SALE : Presto 11C-10-:14 recorder 
<tbrt>e motors, h,TStere5iE motor on cap tan), 
900-A-l Amplifier, revolution counter, nil on 
4-rt. tack oil casters ; E-V 645 microphone, 
stand. 30 hrs. use, all iu excellent condition. 
.■SHOO value for ?725. Phone Tltafntgar 
II-7290. New York City, or Box CF-1, Addio 

EKCi.KKElllKO. 

PKICSTO OOOai Tape Reeordine Mcclia- 
nism. $825. RCA 15-watt P. A. amplifier, $60. 
Transcription arm with new G.E. cartridge, 
Pllotuner and Presto AM tuner, SflO. 
Ri'co-Art, 1305 Market Street. PhilaUelphIn, 
Pa, 

WORLD'.S FINEST Recording Wire 1 Lear 
Pi emlum, suaranteed 6 db better HF response, 
Hear the dillerence! List S7.60, wholesale 
$1.50; yoiu eo.it only ,?3,05, or S.^.OO In qitau- 
tity. 2327 Aitiiur St., Los Angeles 65, Calif. 



PROFESSIONAL 
DIRECTORY 



Custom- Built Equipment 

U. S. Recording Co. 

1121 ViTmont Ave.. Waibiafton 5, D, C, 
Lincoln 3-2705 
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THE ARM WITH A HAND 



Has "SLIDE-IN" Cartridge Holder 
This fine quality Clarkstan tone arm 
features a special Sllde-ln cartridge 
holder that accommodates all standard 
cartridges, including the General Electric 
RPX-050. It's easy to use ... no solder- 
ing ., , just twist a thumb screw and 
the cartridge is securely held In place. 
Positive electrical contact is assured by 
silver plated spring-loaded plungers. Ac- 
curate balance is easily maintained by a 
quick weight adjustment that gives 
proper needle force. The Clarkstan Arm 
plays all LP, microgroove and standard 
records. Comes in two sizes for records 
up to 12" and 17". See your jobber or 
write for bulletin #172-F 

212 TraiucrlEttcQ Arm for IQ" 

iTiiiscrintiotii N«t $jLe,ao 

£12a TritnstOTLOtlun Arm s^ntu tii Zl'^. 
but linLTi'fl la Qccom[nQ[ja(D GE 
cartrldso t?pX-OGO as ^vell as aU 
oMiecs Net319.S0 

213 K<cOTtJ arm for 12" recOT^Js . . Not $ia.90 
2L3C; RccoELl arm ^ame aa 313, 1;ut 

ilntLc^ 14 accoinmoJalb GE car- 
tricJEfl HPX-OSO 03 ^toll as all 
ollien Ntt $ia.»0 



CWBiiSKltl 



ILECTRONICS OIVISIOK en 

11921 W. PICO BOULEVARD 
LOS ANGELES 6-1, CALIFORNIA 



If you are moving, you must notify our Cir- 
culation Department at least S weeks In 
advance. The Post Office Dept. does not 
forward magazines sent to wrong destina- 
tions unless you pay additional postage, and 
we can NOT duplicate copies sent to you 
once. Please give old and new addresses, 

RADIO MAGAZINES, INC. 
342 Madison Ave. 
New York 17, N. Y. 



WHY WILL YOU CHOOSE 
YQUR TAPE RECORDER? 

(|. Higher Fidelity and Smoother Performance? 



A. THEN BUY TWIN-TRAXr 



] 



<(. Longer Continuous Ploying Time? 



A. THEN BUY TWIN-TRAX!* 



ProfesslonQl Specificotions ot Popular Price? 



A. THEN BUY TWIN-TRAX! = 



<j. Wider Seiection of Models? 



1 



A. THEN BUY TWIN-TRAX!* 



No mp^tcr which of iheie features you con^Tder 
motl' important. You'l[ find them all — and manjf 
other exclusive fedtuj-es — in ouj-Twin-Trax Recordcn, 
Send today for your free copy of our Catdlog 
£5a/2. 'Reg. U. S. Pot. Off. 



AMPLIFIER CORP. OF AMERICA 

398 Broadwoy, Now York 13, N. Y. 



eview 



Make Music Live, hy Irving Greene, 

.Tfimes R. lladcliffc, and Robert Sdiarff. 

2.56 pp. New York; Mefliil McBrldc 

Company, Inf., S4.50. 

Covering flic entire subject of high- 
fidelity reproduction of music in the 
home, this is the first volume directed 
entirely to the non-technical reader who 
has succumbed to the desire for better 
sound quality. The first four chapters 
are devoted to a description of the four 
basic elements of tlie home system — ■ 
record player, turner, amplifier, and loud- 
speaker — followed by a discussion of 
speaker enclosures and their require- 
ments for good reproduction over the 
entire audio spectrum. The next five 
I'hapters cover the planning of the phys- 
ical layout of the home system, with 
practical ideas for installation in book- 
shelves or other furniture elements, and 
^Luother chapter covers the construction 
and fininshing of home-built cabinetry. 
The authors also discuss tape recorders, 
primarily from the viewpoint of the per- 
son who plans to assemble these units 
into a present or projected system, A 
glossary of hi-fi terms is included, along 
with chapters on High-Fidclity Records 
by Walter Grucninger, record reviewer 
for Consumers' Research, Inc., and on 
Tonal Quality and Fidelity by Peter 
Hugh Reed, editor of Awsrkm Record 
Guide. 

The book is recommended reading for 
the non-technical person who wishes to 
assemble a home music system for his 
own use, since it is full of valuable point- 
ers on "how -to -do -it." It is not a book 
which would interest the technically 
minded individual who enjoys building 
the various components — the kind of per- 
son who is usually called an "audio 
hobbvist." 



ffndHdi^ people. 

S. Feuton, vice-president, announces 
appointment of Floyd J. Van Alstyne as 
Jobber Satss Jtanafter ot Pormofiux Cor- 
poration. . . . Artlmr Priest announces 
resie"nation as ad manager of Leonard 
Radio. Inc.. New York — future plans will 
be announced soon, . . . (Jeorffe SllbBr, 
president of Reit-O-Etut, combining busi- 
ness with pleasure in trip to Morida with 
family (ICO's note: How he do dat?), , , . 
2Jr, Ralph Bown, director of research for 
Bell Telephone Laboratories since 1946. 
elev.ited to vico-preside^icy. . . . Herman 
Kolatels, has resigned as ad manager of 
Lafaj ette Radio. Inc., New York. . . . 

Kemtetli Bootlie, Audio & Video Prod- 
ucts Corp. exexc, announces apijointment 
of Paul Baran as field engineering repre- 
sentative, , . , Promotion of Philip Barnes 
to director of the sales division of Weston 
Electrical Instrument Co. is announced by 
Earl B. Mellon, presifleiu. , , . Dr. A. W. 
Friend has joined Magnetic Metals Co., 
Camden, N. J., as director of engineering 
and research, , , , U, S. Chamber of Com- 
merce has expanded radio and television 
seri'ices with Oeorffe H. Sandeler, for- 
n;ievly of NBC, as directtjr, , . . 

New m:inasrer of sales operations for 
ItCA Tube Department Is Donfflas T. 
SjuItU, eHgible for a flu.-irter-century pin 
in RCA service. . . , X. N. Kelloire', Jr. is 
new advertising director of Buriin^am* 
Associates, New Yorlt, , , . Henry C. Boo- 
mer, v.p, of Federal Telephone and Radio 
Oorp- since 1950, has been elevated to 
presidency. , . , Prank Bobbina and Bill 
Jose^lL, oo-inveritors ot the R-J Speaker, 
are literally swamped with letters asking 
when and where tliR unit will be avail- 
able, , , , Rudy Boz^lc, president, R, T. 
Bozak, Inc., Buffalo, N, Y„ beaming at 
results of recent Icsts of Bozak speaker 
by a well-known Eastern univsrsity. 



Studio Microphones 
at P.A. Prices 



Ideal for 
BROADCASTING 
RECORDING 
PUBLIC ADDRESS 

"T/ifl LT^^fmoffl m micfo- 
pho/ia quo}ity/* says 
Evan Rt/fhingj sound 
engineer of ihs l-lDtel 
New Yorter. 

* Shout right into the 
new Arrperite Micro- 
phone— or sfpnd 2 feef 
owqy— reproduction is 

* Not affeci&d by 
any cUmoUc conJj^'onj. 
« GuOfonte^d to with- 
stand severe "knocking 
around." 





Models 
fi8i.G-200 ohm 
RBHG-Hi-imp. 
List $42.00 



"Kcntok" Mikes 
Model SKH, (Jst $12.00 
Model KKHJisf $18.00 



1 



fiiMPERITE (ompany 

S61 BflOADWAr . NEW TOBK 1^. N. Y. 
Canada: Altoi Radio Corp,, Lid.. S«0 King SI, W., Toronlo 




0^ Plays all speeds 

GARRMD 

WORLD'S FINEST 
RECORD CHANGER 



Full/ automatic wftti automatic stop 

Eilslly Installed In yaur Dmstnt »t 



Wrtlfclor FREE llteralufe 





SAnnARD SALES CORP., Deit. ZE 
1G4 OUIDIS St., New Yerk 13 

Cc^illemen; 

I am InttrcsteJ In lesrninE WH»t to loOK lor wh(n 
tturchasiuF ti a-specd record tlianj^cr. rlcai* lond 
ms. wltliouL otiHiTJlInn, jour 1"ACT SHEaT. 

NAME 

ADlIliESS • 

OITV Zp>rE , . . STATE 
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A SUGGESTION 
THERE IS SOME TRUTH 




IN OUR ADVERTISING 

While we were in America, we had the 
chance to have the performance of the 215 
speaker in its Boffle measured by one of the 
best equipped sound laboratories in the U. S. A. 
As you will know, we are rather averse to pub- 
lishing response curves, since they can be so 
easily misinterpreted, and we wondered just 
what this opportunity would reveal. 

Our own measuring equipment is not truly 
reliable beyond 15,000 cps, and our previous 
curves have not shown what happens beyond 
JO.OOO. This time we were going to get a story 
up to 20,000. What would that story be? 

We had estimated what the speaker actually 
did beyond 15,000, which accounts for our claim 
that it will show up extremely well against any 
multiple unit system, but could we prove it by 
measurement.' The unqualified answer is "Yes." 
We are much gratified that independent meas- 
urement has confirmed what we thought the 
speaker really dees, and we are even more 
gratified at an astonishing set of polar curves 
which show that the 215 has a truly wonderful 
forward spherical radiation. 

These curves are being embodied in a tech- 
nical report covering the performance of the 
215 in detail. A copy will be sent to everyone 
on our mailing list, and anyone else who is in- 
terested — and every high-fidelity enthusiast 
will be interested to find what can be achieved 
at so little cost — need only send us a postcard 
bearing the words "215 report please", and your 
name and address. 

We are often told that our advertisements 
tend to carry conviction, and that is gratifying 
to us. Nevertheless, we arc glad to be able to 
prove to you that everything we have said about 
the 215 speaker is true — by raieasurement. 

The Hartley-Turner 215 Speaker 
is the greatest bargain in the 
world of htgh-fidelity. 

Price only $48.00, Import duty $6.00 



H. A. HARTLEY CO. LTD. 

152, Hammersmith Road 
London W.6, England 



ADVERTISING 
INDEX 



Air-Tone Sound & Recording Co. 

Altec Lansing Coip 

Amperite Co., Inc 

Ampex Electric Corp. 
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AmpiiFier Corp. of America 36, 39 

Arnold Engineering Co., The 5 

Atlas Sound Corp. 37 

Audak Co 21 

Audio Devices, Inc Cover 2 

Bell Telephone Labs, Inc 10 

Bogen, David Co., Inc 40 

Brociner Electronics Lab 37 

Buffalo Radio Supply , . 35 

Cannon Electric Co 24 

Carter Motor Co 35 

Chicago Transformer Co 4 

Cinema Engineering Co 36 

Clarkstan Corp 39 

Classified Ads 38 

Daven Co., The Cover 3 

El-Tronics, Inc 31 

Garrard Sales Corp 39 

Gates Radio Co 9 

Hartley, H. A. Co. Ltd 40 

Harvey Radio Co 30 

Heath Co., The , 23 

Hudson Radio & Television Corp 7 

Lansing Sound, Jantcs B., tnc 28 

Leonard Radio, Inc 29 

Magnecord, Inc 6 

Milo Radio Hr Electronics Corp 38 

Minnesota Mining & Mfg. Co 25 

Partridge Transformer Ltd 40 

Pickering & Co., Inc 31 

Professional Directory 38 

Racon Electric Co., Inc 38 

Rek-O-Kut Co 1 

Reeves Soundcraft Corp 3 

Sonocraft Corp 33 

Terminal Radio Corp 2€ 

Triad Transformer Mfg. Co 2 

Trimm, Inc 33 

Turner Co. 27 



U. S, Recording Co. 
United Transformer 



Corp. 
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PARTRIOGE 

WILI.IAMSOIV 

OUTPUT TRANSFORMER 
Built to the 
original speciUcaiion 

Dc-luxc model now avai table from stock from alt 
important Radio Stores throughout the U.S.A. 
(Price $26.00 duty piid) 

This transformer is now accepted as tin; most 
cfiicicnt in the world. According to "Audio En- 
gineer) ng" (Nov. 1949), there is no U.S. cquivi- 
lent. Thousands already sold in the U.S.A. 
Partridge CFB Output Trafisfornner, accepted SJ 
without rival. Scries leakage induct .10 mh., 
primary shunt induct, 130 H., with "C" core 
construction and hermetically sealed. (Price 
$40.00 duty paid) 

The Following Stores arc among thoso now 
Stocking Partridge Transformers, 
Harvcv Radio Co. Inc, Terminal Radio Coroo- 
103 West t3rd Street, „. 
Ne^ York 18, Ne« Yor^T ' 

Electronic Wholesalers Gates Radio Comoany, 

Inc. 27O0 Polk Avenue, 

2345 Sherman Ave., Houston Texas. 
Washington, D. C. Wholesale Radio Parts 

Radio Electric Service k» 
311 W. Baltimore St., 

5 North Howard Street, Baltimore 1 , Maryland. 
Baltimore 1. Maryland. Sole Agents in Canada: 
Atlas Radio Corporation, 
Cafes Radio Company, 5S0 King Street West, 
Quincy. Iltinois. Toronto 2-B. 

If you arc unable to purchase Partridge trans- 
formers in your city, write to us and mention the 
name of your dealer. 

Fullest data, including square-wave tests, distor- 
tion curves, etc., together with list of IJ. S. 
stockists rushed Air Mail to you, 

PARTRIDGE TRANSFORMERS LTD, 

TOLWORTH. SURREY, EKCLAND 




Model HOlO High Fidelity AmpUtiBT 
and Model RXPX Remot€ Controller 

VOU LEAD THE ORCHESTRA- from 
yom favorite easy chair-- willi complele re- 
mote control of function i*lcftton. voluttut, 
tOfiC And r£c<>rd. equalization^ 
Permits tn$tant adjjustment for 
maximum enjoyment ot 
selection on radio Of phcn&ftraph, 
ipo« re- 
it com- :%B 




ite for FREE coto 




PIOHEtRS IN HIGH FIDtlirr FOR OVER Id VURS 
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Are all bran 
Specifications 




Resistors similar in Qualify , 
Performance? 



Naturally, no? Thafs why DAVEN has earned 
the right to add a superlative in naming its line 



# Brands of Resistors vciry as widely in 
the completeness of a line and in per- 
formance, as do brands of any other 
product. 

DAVEN originated the first pie-type, 
wire wound Resistor more than a gen- 
eration ago. Since that time, DAVEN 
has designed and manufactured Pre- 
cision Wire Wound Resistors of every 
conceivable type to meet the increasing 
demands of the electronics industry. 

SUPER DAVOHM RESISTORS are noted 
for their high stability and accuracy un- 
der extreme temperature and humidity 
conditions. DAVEN Resistors are made 
in accordance with JAN-R-93 specifica- 
tions and are in use in all types of 
Army, Navy and Air Force electronic 
equipment. 

DAVEN has developed special small 
precision Resistors for use in minia- 
turized assemblies. All types of mount- 
ings, sizes, tolerances and temperature 
coefficients are available from a large 
variety of standard types. That's why 
DAVEN can fiti your precision Resistor 
needs. 

Take advantage of DAVEN's ad- 
vanced engineering and manufac- 
turing techniques to help with any 
Resistor problem confronting you. 

Visit DAVEN at the I.R.E. Show. Booths 946 & 



CO, 




SUPER 0/4VOHA1 D 

"MM Precfjiort Wire W/ 



Lwww.americanradiohistcrv.com 





HOA. HOC, HOD CASE 
1 13/16"Dio. X 1 3/16'High 




HOE CASE 
l/2"x 1 5/I6"x I 3/16'High 




FILTER CASE M 

1 3/16 X 1 11/16, 
I 5/8x3 1/2 High 



P i R M A L LUfeY D U |T - T O R O I D S ^ 



Tha UTC type HQ permalloy dust toroicts are ideal for all audio, carrier and supersonic 
applications. H^IA coils have Q over 100 at 5,000 cycles... HQB coils, Q over 200 at 4,000 
cycles . . . HQC coils, Q over 200 at 30 KC .. . HQD coils, Q over 200 at 60 KC. . . HQE (mini- 
ature) coils, Q over 120 at 10 KC. The toroid dust core provides very low hum pickup... 
excellent stability with voltage change ... negligible inductauce change with temperature, 
etc. Precision adjusted to 1% tolerance. Hermetically sealed. 
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Indtiitance 



Net 



Inductance 



N«t 



Inductanca 



Net 



Type Ho. 


Value 


Pries 


Type No. 


Vaiue 


Price 


TjTPe No. 


ValuK 


Price 


H<U-1 


S 


miiy. 


^7.00 


H(U-1S 


7,5 


hy. 


tiSin 


HQC-I 


1 


mhy. 


V3.00 


HaA-2 


JZ.5 


mhy. 


7.00 


HllA-17 


ID. 


hy. 


10.00 


KOC-Z 


2.5 


mhy. 


13.00 


HOA-J 


20 


mhy. 


7.5D 


HftA-IB 


IS, 


hy. 


17.00 


HBC-3 


5 


mhy. 


13.00 


WikA 


30 


mhy. 


7.50 


HBB-I 


10 


mhy. 


1G.00 


Hai;-4 


10 


mhy. 


13.00 


HOA-S 


50 


mhy. 


S.DO 




30 


mhy. 


lE.OO 


Hac-5 


20 


mhy. 


13.00 


NOA-e 


SO 


mhy. 


S.OD 


HOB-a 


70 


mhy. 


tB.OO 


HQD-I 


.4 


mhy. 


15.00 


HIU-7 


12S 


mhy. 


9.G0 


HaB-4 


120 


mhy. 


17.00 


HaB-2 


1 


mhy. 


15.00 


HU-S 


SCO 


mhy. 


s.oa 


HaB-5 


,5 


hy. 


17.00 


HBO -3 


2.5 


mhy. 


15.00 


K(U-9 


300 


mhy. 


10.00 


HQB-e 


1, 


hy. 


18.00 


HaO-4 


5 


mhy. 


15.00 




.5 


hy. 


tOJM 


HaB.7 


2. 


hy. 


13.00 


HBD-5 


15 


mhy. 


15.00 


KIU-11 


.75 


hy. 


10.00 


HBB-S 


3,5 


hy. 


20.00 


HBE-I 


S 


mhy. 


G.OO 


Hajt-12 


1.25 


hy. 


11.00 


KQB-S 


7,5 


hy. 


21.00 


lHBE-2 


10 


mhy. 


E.OO 


HOA-ia 


Z. 


hy. 


11,00 


HOB.tO 


12. 


hy. 


22 .00 


HBE-3 


50 


mhy. 


7.00 


HCM-M 


3. 


Iiy. 


13.00 


HQB-11 


13, 


hy. 


23 .00 


HaE-4 


100 


mhy. 


7.50 


H(U-1S 


S. 


hy. 


14.00 


Hae-t2 


25, 


hy. 


24.00 


HBE-5 


200 


mhy. 


O.OO 



UTC INTERSTAGE AND LINE FILTERS 





These U.T.C. stock units take care of most 

common filter applications. The interstage 

filters, BMI (band pass) , HMI (high 

pass), and LMI (low pass), have a 

nominal impedance at 10,000 ohms. 

The line filters, BML (band pass), HML 

(high pass), and LML (low pass), 

are intended for use in 500/600 ohm circuits. 

All units are shielded for low pickup 

( 150 mv/gauss) and are hermetically sealed. 



STOCK FREQUEKCIES 
(Numter after ietteri Js frequency) 
Net Price $25.00 



BMI -SO 

BMMOO 

BMi-120 

BiM 1*400 

BiV!i-5(IO 

BMi-750 

BMi-1000 



BiHi-ISOD 


LMi.200 


BMI-3000 


LM 1.500 


6MI-10000 


liMI-IOOO 


)HiM[-2Da 


L.Mi-200a 


HMKSeO 


LMi-3000 


Hltll-1000 


LM 1-5000 


HMI-3000 


LMi-IODOO 



BiML.40a 

BML-IODD 

HML-20D 

BML-500 

IML-IOOO 

LML-25:iO 

LML-4000 

LML-12000 



